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Background 

Montrose Chemical Corporation manufactures, formulates and grinds 

Dichloro diphenyl trichloroethane (DDT) at 20201 South Normandie 

Avenue in Torrance, California.1 The corporation has produced 

DDT at its present location since May 8, 1947.2 They are " ••• the 

sole manufacturer of DDT in the United States and produces DDT 

only at its plant at Torrance, California. The estimated produc

tion of DDT at this plant for 1975 is about 60 million pounds."3 

A brief history of the pesticide DDT follows: 

"DDTi first synthesized in Germany in 1874, has been 

used extensively world-wide for public health and 

agricultural programs. Its efficacy as a broad spectrum 

insecticide and its low cost make it the insecticide 

for those measures for most of the world. 

Following an extensive review of health and environ

mental hazards of DDT, u.s. EPA decided to ban its 

further use. This decision was based on several well 

evidenced properties such as: 

(1) DDT and its metabolites are toxicants with long-term 

persistence in soil and water, 

(2) it is widely dispersed by erosion, runoff and 

volatilization, 

(3) the low-water solubility and high lipophilicity of 

DDT result in concentrated accumulat1on of DDT in 

the fat of wildlife and humans whic~ may be hazardous. 

Agricultural use of DDT was cancelled by the u.s. EPA 
in December, 1972. Prior to this, DDT had been widely 

used in the u.s. with a peak usage in 1959 of 80 million 

pounds. This amount decreased steadily to less than 

12 million pounds by 1972. Since the 1972 ban, the use 

of DDT in the u.s. has been effectively discontinued."4 

Consolidated Permits Program Application to EPA; November 11, 

1980; p. 2. 

2 Interview with John Kallock, Plant ~anager, ~ovember 3, 1981. 

3 ~astewater Treatment Tech~oloav Docurnen~ation for DDT 

~~anufact•Jre:, EPA Report -.;u;,;~;e[" .;4o,·q-..,>:;-i}0'), :'176, p.l. 
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Background 

Montrose Chemical Corporation manufactures, formulates and grinds 

D1chloro diphenyl trichloroethane {DDT) at 20201 South Normandie 

Avenue in Torrance, California.1 The corporation has produced 

DDT at its present location since May 8, 1947.2 They are " ••• the 

sole manufacturer of DDT in the United States and produces DDT 

only at its plant at Torrance, California. Th~ estimated produc-
1 

tion of DDT at this plant for 1975 is about 60 ~illion pounds.•l 

A brief history of the pesticide DDT follows: 

2 

3 

"DDT, first synthesized in Germany in 1874, has been 

used extensively world-wide for public health and 

agricultural programs. Its efficacy as a broad spectrum 

insecticide and its low cost make it the insecticide 

for those measures for most of the world. 

Following an extensive review of health and en~iron

mental hazards of DDT, u.s. EPA decided to ban its 

further use. This decision was based on several well 

evidenced properties such as: 

{1) DDT and its metabolites are toxicants with long-term 

persistence in soil and water, 

{2) it is widely dispersed by erosion, runoff and 

volatilization, 

{3) the low-water solubility and high lipophilicity of 

DDT result in concentrated accumulation of DDT in 

the fat of wildlife and humans which may be hazardous. 

Agricultural use of DDT was cancelled by the u.s. EPA 

in December, 1972. Prior to this, DDT had been widely 

used in the u.s. with a peak usage in 1959 of 80 million 

pounds. This amount decreased steadily to less than 

12 million pounds by 1972. Since the 1972 ban, the use 

of DDT in the u.s. has been effectively discontinued."4 

Consolidated Permits Program Application to EPA; Sovember 11, 

1980; p. 2. 

Interview with John Kallock, Plant ~anager, November 3, 1981. 

wastewater Treatment Technoloqv Documentation for DDT 

~anufacture, EPA Report ~um~ec 440/9-76~009, 1976, p.l. 

4 f..mbient Water Qualitv Cri ceria for DDT, l':Pt'\ Re!)or'.: ~•umbec 

440/5-80-038, October 1980, p. h-1 . 
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Since the 1972 EPA ban, the use of DDT in California has declined 

steadily from 1970 to 1976. After 1976, the use of DDT has not 

been reported: 

USE OF DDT IN CALIFORNIA 1970-19815 

Agricultural Agricultural 

Year A;e;elications Pounds Acres 

1970 8,284 1,164,699.91 643,899.13 

1971 1 , 166 111,058.02 63,651.68 

1972 913 80,800.27 42,094.90 

1973 25 1,295.77 544.40 

1974 2 226.56 135.00 

1975 0 5.08 0 

1976 2 219.64 14.60 

1977 0 0 0 

1978 0 0 0 

1979 0 0 0 

1980 0 0 0 

1981 0 0 0 

While the use of DDT in the United States and California is virtu

ally non-existent, Montrose Chemical Corporation has continued to 

manufacture DDT for export. Montrose has sold DDT to the World 

Health Organization, the u.s. Agency for !nternationai Development, 

and directly to foreign nations in the Northern and Southern 

Hemispheres.6 

5 Compiled from Pesticide Use Report, California Dept. 

of Food and Agriculture, Annual Summaries 1970-1981. 

Note: The preface to the Pesticide Use Re;eort states 

that "for uses of restricted materials requiring a 

permit (Calif. Administrative Code Section 2450 et. seq.) 

this report reflects totnl usage." The CaliE. Adminis

trative Code Section 2450(1)(5) lists DDT as a restricted 

material. 

6 Wastewater Treatment, ~· p. 10 • 
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Montrose Chemical Corporation notified EPA of their hazardous 

waste activity on August 5, 1980. The corporation indicated that 

they generate and treat/store/dispose of the following wastes:7 

EPA Hazardous Waste Number 

0002 

U034 

U037 

U061 

Description 

Corrosive 

Chloral 

Chlorobenzene 

DDT 

The company•s· hazardous waste permit application estimates that 

they produce 50,000 tons/annually of corrosive hazardous waste 

which is stored in tanks.8 

EPA conducted a RCRA Interim Status Standards Investigation on 

December 22, 1980. Company spokesmen stated •that a series of 

underground collection tanks, each with a 20,000 gallon capacity, 

are emptied every day by pumping into 50,000 gallon storage tanks. 

The liquid wastes are hauled away by tank trucks. Montrose has 

disconnected their sewer line to eliminate all possibility of 

discharge. All runoff is gathered in an open concrete pit and 

recycled."9 (Emphasis added.) 

Prior to April 1970, Montrose was discharging its liquid waste 

directly into a sewe~ trunk line that led to the Joint Water 

Pollution Control Plant (JWPCP) of the County Sanitation Districts 

of Los Angeles County (CSDLAC). The effluent from this plant 

was subsequently found to contain the highest levels of DDT of 

any major Southern California municipal wastewater system: 

7 Notification of Hazardous Waste Activity to EPA: August 5, 

1980; p. 1-2. 

8 aazardous Waste Permit Application, attached to Consolidated 

Permits Program Application to EPA; Nove~ber 11, 1980; p. 3 . 

9 RCRA Interim Status Standards Investigation, EPA Region 9 

Surveillance & Analysis Division Report; February 25, 198:; ?· l. 
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"Although reliable monitoring of JWPCP effluent did not 

begin until January 1971, the evidence available indicates 

that prior to April 1970, Montrose Chemical Corporation was 

dischargingon the order of 300 kg/day total DDT to the 

CSDLAC sewer systeni from its pesbictde plant located in the 

City of Torrance. Twenty-four hour composite samples 

collected from the system above and below Montrose on March 

30, 1970 indicated that at this time the plant was discharg

ing approximately 290 kg/day of total DDT to the wastewater 

system. Although this was the only such sampling conducted 

before Montrose began hauling its caustic liquor wastes to 

a landfill disposal site in April 1970, analysis of a sample 

of this caustic liquor waste taken directly from the Montrose 

waste stream on August 4, 1970 indicated a total DDT concen

tration of 3,400 ppm (mg/1). This corresponds to a total DDT 

emission rate of about 270 kg/day for an average quantity 

of caustic liquor waste of 83,000 1/day, in good agreement 

with the earlier estimate (CSDLAC, Jan. 1973). The Montrose 

plant was built around 1950. 

Unfortunately, records of previous Montrose discharges to 

the wastewater system are not available. However, sewer 

sediments collected at two stations downstream of Montrose 

on May 14, 1971 respectively contained 165,000 pp~ (16.5 

percent) and 130,000 ppm (13 percent) on a dry weight basis, 

compared to 300 ppm (0.03 percent) found just upstream of 

Montrose (CSDLAC, May 1971). A subsequent sampling of two 

stations downstream of Montrose on July 15-16, 1971 revealed 

sewer sediment total DDT concentrations of 32 percent and 

39 percent, respectively, suggesting that almost 30 m[etric] 

tons of total DDT were contained in the sediments of the 

200 m[eter] stretch of pipe between the two stations (CSDLAC, 

Dec. 1972). 

Following the April 1970 initiation of landfill disposal of 

the Montrose caustic liquor waste, estimates of total DDT 

discharges by Montrose (based on upstream and downstream 

collections) decreased significantly, from 290 kg/day on 

March 30 to 20 kg/day on July 27 (CSDLAC, Dec. 1970). 

However, direct analysis of Montrose effluent indicated 

that the reduction in the DDT input rate to the sewer was 

actually much greater than indicated by the above data. A 

twenty-four hour composite collected on August 14, 1970 

yielded a daily input value of 0.1 kg total DDT, and eight 

such composites collected bet•t~een Augllst and December 1970 

indicated an average input of 0.2 kg/day (CSDLAC, Jan. 1973). 

Despite this very large reduction in DDT discharges to the 

system, the contamination of sewer sediments downstream from 

the Montrose connection apparently resulted in a much slower 

reduction in the emission of total DDT via the JW?CP effluent. 

BOE-C6-0176688 
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Five years after the termination of the Montrose input, the 

MER [Mass Emission Rate) of total DDT to the Palos Verdes 

shelf (approx. 1 rn[etric) ton/yr) was still more than 15 

times that from the comparable discharge of Hyperion municipal 

wastewater into nearby Santa Monica Bay (approx. 0,06 rn[etric] 

ton/year)."lO 

Water researchers have compared five major sewage outfall systems 

in Southern California. They concluded that "The largest values 

for both concentrations and horizontal and vertical gradients of 

DDT compounds are observed in the bottom sediments off Palos Verdes 

There is a 1 ,000-fold difference bet•<Jeen median DDT concen-

trations in the Palos Verde area and those in the Point Lorna areas 

Analysis of DDT concentrations measured in the Palos Verdes 

sediments indicate~ that between 180 and 250 metric tons of this 

pesticide and its residues are contained in tle upper 30 ern (12 

inches) of a 48 sq krn (18,5 sq rni) area around the outfall system.•il 

For a discussion of public health impacts due to the JWPCP discharge, 

please refer to Appendix I of this report, "Assessment of Public 

Health Concerns Associated with Trace Or.ganics in Seafood." This 

assessment concluded that "consumption of fish from the Whites Point 

area would pose about a 170 times greater risk from DDT than consump

tion on an equivalent quantity of fish from a control area.•12 

10 Synootic Survey of Chlorinated Hydrocarbon Inputs to the 

Southern California Bight, by David R. Young, Theadore C. 

Heesen, and Deid~e J, ~cDermott-Ehrlich; Southern Calif

ornia Coastal Water Research Project Authority; June, 

1976; pp. 9-12. 

11 DDT in Bottom Sediments Around Five Southern California 

Outfall Systems, Southern California Coastal Water Resear~h 

Project, Decemcer 1974, p. 25. 

12 Final 2nvironmental tmoact State~ent/Environmental Imnact 

Report: Sluac:te ~anallement P!:"oqr:J.m tor tne Los ;,r.yeles/ 

Orange Count:r· :·!etror;ol1tan A~e.:J; EPt\ Region 'J; ·:~ctobo?r, 

19!:30; p. t:.-20. 

-c 
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DDT has several metabolites, the most frequently found are DOD and 

DDE.l3 The levels of DDT, ODD, and ODE occurring in marine 

species found off Southern California have been extensively 

examined.l4 Levels of DDT, ODD, and DOE in coastal waters have 

also been studied by the California Mussle Watch Program: 

"The California State Mussel Watch (SMW) Marine Monitoring 

Program has been operated since 1977 in California under 

the sponsorship of the State Water Resources Control Board. 

This monitoring program is performed for the State Board 

by the California Department of Fish and Game. Monitoring 

stations have been maintained along the California coast

line, in most of the bays and estuaries, and around five 

of the prominent offshore islands. 

The SMW monitors the accumulation of trace metal and syn

thetic organic toxicants in marine mussels. The monitoring 

results serve as indicators of spatial and temporal distri

butions of these. toxicants along California's coast. The 

information is used to identify, or flag, potential problem 

areas where abnormal accumulations exist. This will lead 

to isolation of particular pollutant sources in the problem 

areas for follow-up water quality control actions. In all, 

eleven trace metals and over fifty synthethic organics are 

monitored.nl5 

The California State Mussel Watch Program Report for 1980-1981 

suggested that the higher levels of DDT in the Los Angeles - Long 

Beach Harbor area was from a recycling of DDT, or a chronic input 

from surface runoff or a~rial fallout.l6 However, it also con-

eluded that the levels of DDT were not the result of recent 

inputs.l7 This conclusion may have been ~remature. for 1981, 

13 Ambient Water, supra, p. B-1. 

14 Changes in the Amount, and ?!"ooortions of DDT and Its 

Metabolites, ODE and DOD, i~ the Ma!"ine Environment 

Off Southern California, 19~9-72, ~y John s. ~acGregor. 

fishery Bulletin: Vol. 72, :\o. 2, 1974. 

15 California State Mussel Watch 1980-al, St3te ~ater ~esJurces 

Control Boar:i, May 19~2. P:~:ct I, p. l. 

16 California State Mussel Wat:::h, ~· Pat-t £II,,-. ">P.. 

17 California State ~ussel 1-lac.:::r., ~· F·1Ct III, .. hL 

( 
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the Program expanded the number of mussel watch stations in the 

Harbor area. Late 1981 data indicated that the greatest concen-

tration of Total DDT and metabolites (DDT + ODD+ ODE) was found 

at the Dominguez Channel location (top of Consolidated Slip). 

Since DDT is manufactured as 92% DDT18, and metabolizes to DOD 

and DOE, the ratio of DDT to Total DDT and Metabolites can be 

used to assess the relative age of DDT found in environmental 

samples.l9 A comparison of these ratios (Appendix C, page 5) 

indicates that two of the three mussel watch stations with the 

highest ratios within L. A. Harbor were the nearest to the outlet 

of Dominguez Channel. Consequently, the Dominguez Channel was 

not only suspected of having the greatest input of DDT, but also 

contributing "fresherM DDT than was already in the Harbor. 

The mussel data initiated EPA's interest in identifying potential 

sources of DDT. Montrose Chemical Corporation became a likely 

suspect, because of its location within seven miles upstream of 

the Harbor, and its history of DDT production. 

A search of state and local agencies' files revealed that the 

Los Angeles Flood Control District routinely sampled flood control 

channels for priority pollutant analysis. One of their stations, 

Torrance Lateral at Main Street, is a tributary of the Dominguez 

Channel and downstream of Montrose Chemical Corporation. The 

analysis of water samples at this station sho~s elavated levels 

18. See page F-1. 77.1% ~,p'-DDT ~ 1~.9% o,p'-DDT 92% DDT 

19. See Changes in the Amount, s~~ 

BOE-C6-0176691 
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of DDT, DOD, and DDE, particularly during periods of stormwater 

flow: 

L. A. Flood Control District 

Sample Analysis 1977-1982 

Mean Concentrations (Parts per Billion) 

DDT ill 

dry weather .30 (40) 

wet weather 4.90 (83) 

DOD ill 

.11 (15) 

.38 (6) 

DOE ill 

.34 (45) 

.60 (10) 

Total DDT and 
metabolites (100%) 

.75 

5.88 

This analysis also indicates that •fresher" DDT is released in 

stormwater flows than during periods of dry weather. Their station 

location and sample results, since 1977, are included as Appendix 

A to this report. Also include are STORET summaries of sample 

results, and statistical summaries of wet and dry weather flows. 

Investigation 

The purpose of the investigation was to determine whether DDT is 

being released in stormwater from the Montrose facility, entering 

a storm drain, and flood control channel. Soil sampling was planned 

to determine whether property adjacen~ to the Montrose facility 

has been con~aminated with DDT. All sampling was performed off-site 

f~om Montrose Chemical Corporation property. If significant concen-

trations of DDT are found in stormwater leaving the site, then 

stormwater on-site is expected to be contaminated. Likewise, if 

soils are contaminated off-site, significant amounts at DDT would 

be expected to exist on-site. Since no on-site sampling was to be 

performed, no notice at this i.nvesti.g<:~ti.on was r;i•Jen to :-tontrose 

Chemical Corporation. 

( 

( 

( 
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( 
Prior to sampling, permission to sample was obtained from Farmers 

Bros. Cotfee, Los Angeles Dept. of Water and Power, and the Los 

Angeles Flood Control District. The L. A. Flood Control District 

( 
i~stalled an EPA lock on a gate to the flood control channel access 

road at the southwest corner of Torrance Blvd. and Vermont Ave. 

EPA access was necessary to obtain a stormwater sample at the 

( 
point where an underground storm drain {Project 685) discharges 

into an open box channel. 

On November 9, 1982, Emily Pimentel! and Steve Simanonok arrived 

( at Farmers Bros. Coffee. While it was not raining, it had rained 

during the night. Water was still flowing through the holes in 

the curb of the r'armers Bros. parking lot and into the catch basin 

( in the parking lot. The investigators obtained a sample of this 

water using a hexane-rinsed, galvinized steel trough to c9llect 

the water as it ran across the pavement, prior to entering the 

( catch basin. We were JOined soon afterwards by Pat Herschelman 

and Rich Gossett, who had agreed to assist us with the water 

sampling for the day. We then proceeded to sample the water in 

the ditch leaving the Montrose facility. 

This being the first time I had been to the site during wet 

weather conditions, the flow path was now apparent between the 

( 
Montrose facility and Farmers Bros. Coffee. The ditch is about 

two teet wide and four to six inches deep. Water leaves the south-

~ast corner of the Montrose facility in a aitch which passes under 

( a chain link fence and flows south ~o Farmers ~ros. Coffee on tne 

west side at the Southern Pacific Railroad tracKs. The stormwa~~r 

runs SOU-600 teet trom .,..hera lt iea•Jes the '·lon~r-:Js•~ t.Jci~~ty, dna 

BOE-C6-0176693 
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ponds between the railroad tracks and a parking lot curb at Farmers 
( 

Bros. Coffee. When the pond reaches a height of several inches, 

it overflows through holes in the curb, flows across the pavement 

and into the catch basin where we had sampled earlier. The flow 

patn to L.A. Harbor and San Pedro Bay is included as pages 26-32 

to this report. 

Since the rain had stopped prior to our arrival that morning, 

we decided to postpone further water sampling until it began 

raining again, since we wanted to obtain water samples during 

actual rain conditions. At 11:31 am it began to rain, and we 

resampled at the same locations as earlier that morning. This 

time we obtained duplicate samples of the water flowing into the 

catch basin at Farmers Bros. Coffee. Emily hexane-rinsed the 

trough and then rinsed it with the water to be sampled, prior to 

obtaining the duplicate samples at the Farmers Bros. location. 

Pat Herschelman and Steve Simanonok then proceeded to the flood 

control channel where the underground storm drain (Project 635) 

discharges into an open concrete channel. we sampled tnis dis-

charge using a depth-integrating sampler, an apparatus which holds 

one sample bottle and is lowered by rope into the water. A fin on 

the sampler points the bottle opening into the flow to be sampled. 

By raising and lowering the rope dur1ng sampling, a representative 

sample ot the water flow is obtain~d. 

Meanwhile, Emily Pimentel! and Richard Gossett ~ent to a catch 

basin at the corner of Knox and Paci~ic Gat~way Dr1ve to 0Dtain a 

stormwat~r sam~le that ~as not Jo~ngr~di~nt ~t the Mo~tros~ tac~::~f. 

BOE-C6-0176694 
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We assumed that this sample would contain background amounts of DDT 

from other sources, such as aerial fallout of DDT from Montrose 

grinding operations (see Appendix D for a discussion of the aerial 

fallout of DDT). 

We then proceeded to our final water sample location, Torrance 

Lateral at Main Street, where the open box channel has been sampled 

since 1977 by the Los Angeles Flood Control District (see Appendix 

A). We again used the depth-integrating sampler. unfortunately, 

this sample was broken during shipment to the laboratory for 

analysis. However, the L.A. Flood Control District did obtain a 

sample at this location the following day. 

After obtaining the Torrance Lateral at Main Street sample, we 

returned to our previous location off-site from the Montrose 

facility to take a blank sample. This entails transferring an 

uncontaminated sample of water (sold as steam iron water) to an 

EPA sample bottle in the area of the greatest suspected contam

ination. This blank sample is then labeled, numbered and shipped 

to the laboratory in the identical manner, and along with, the 

other water samples. This procedure checks against contamination 

during sampling and cross-contamination during shipping. Further

more, it is a check of laboratory quality control, since the 

identity of the blank sample is unknown to the laboratory. 

Because I expected the area at the south~ast corner of the ~ontrose 

facility to have the greatest contamination, I went t~ this location 

(as twice earlier that day) to tr3ns:er the blank sample. hh1le 

-c 
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standing near the Montrose fence, a Montrose employee wearing a 

hardhat labeled wJody" appeared and demanded to know who I was and 

what I was doing there. I told him that I was an EPA investigator 

and was obtaining water samples. He went into a building on-site 

and returned with his own sample bottle. He sampled the stream 

flow on the Montrose side of the fence. Montrose records should 

indicate a water sample which corresponds by date and time to the 

EPA blank water sample. 

On the tollowing day, November 10, 1982; Emily Pimentel! and Steve 

Simanonok returned to the site to obtain soil samples. We were 

JOined by John Wakamatsu of the Los Angeles Dept. of Water and 

Power, who had requested duplicate soil samples from their property. 

I presented John my EPA credential and explained the activities 

that were to tallow. We had establish~d a grid pattern on the 

ground the previous day and marked the intersecting corners of 

each 75x75 foot square area (5625 sq. ft.) with an orange flag. 

These flags were to be used as reference points to describe sample 

locations. We obtained a total of 10 soil samples. Duplicate 

samples and a combination Receipt for Samples and Chain of Custody 

was issued to John Wakamatsu. 

Water and soil sample analysis summaries are presented on pages 

14-16 of this report. More detailed summaries are included on 

pages 57-59 of this report. 

Sampling locations and methodology ar~ further described ~y EPA's 

Technical Assistance Team in A~pcnoix E of this re~ort. 

' .•••• 1( 
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WATER SAMPLES DOWNSTREAM 

PARTS PER BILLION 

Location Total DDT 

5 17.29 

L. A. FLOOD CONTROL DISTRICT 

SAMPLE ANALYSIS 

1977 - 1982 

Location Total DDT 

6 (dry weather) • 75 

6 (w~t wt!ather·) 5.88 
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SOIL SAMPLES - PARTS PER MILLION 

Location Total DDT 

A 1,915 

B 1,975 

c 24 

D 229 

E 1,246 

F 143 

G 252 

H 178 

H 375 

I 499 
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CONCLUSIONS 

1. DDT and its metabolites, DOD and DOE, are leaving the Montrose 

Chemical Corporation site via stormwater runoff. This discharge 

enters a catchbasin at Farmers Bros. Coffee approximately 500 feet 

south of Montrose. The underground storm drain system runs for 

approximately 3/4 mile, where it discharges into the Torrance 

Lateral Flood Control Channel. This channel then runs for about 2 

miles to the Dominguez Channel, a tributary of Los Angeles Harbor 

and San Pedro Bay. The total distance between the site and L.A. 

Harbor is about 9 l/4 miles (as the water flows). 

2. EPA water sample analyses "significantly underestimate the 

DDT and related compounds ·of a stream" (p. 56). Despite the under-

estimation, the DDT concentrations found leaving the site and 

entering the catchbasin range from 209 to 483 parts per billion. 

3. The discharge of DDT and its metabolites has contaminated soils 

off-site to levels as high as 1900 parts per million (.19%). These 

soils.are readily accessible to the public, with residential areas 

located within 500 feet. Human contact with contaminated soils and 

water is a potential threat. 

4. The off-site soil and water contamination is adjacent to Farmers 

Bros Coffee plant. Air and water pathways inta the plant were not a 

subject of this investigation. 

5. Los Angeles Flood Control District water monitoring data 

indicate that DDT/D/E releases have been occurring since monituring 

began in 1977. Statistical summaries of this data indicate that 

the DDT concentration in stormwater flows is at least five 

times the DDT concentration found in dry ~eather Jischarges. 

( 
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( 6. The stormwater runoff remains unabated and represents a 

significant input of DDT and metabolites to the marine environment. 

California State Mussel Watch data indicate elevated levels of DDT 

( and metabolites entering L. A. ~arbor from Dominguez Channel. 

Taxies monitoring of fish tissu~ from the L. A. Harbor area shows 

consistently high levels of DDT. 

( 

7. Montrose sewer discharges (which have now been controlled) 

have created a large "reservoir" of the pesticide in off-shore 

sediment. 

8. According to recent EPA estimates (Appendix I), consumption of 

seafood from the Whites Point area may present an elevated health 

r risk due to DDT contamination. The risk is presumably greater for 

those individuals who consume large portions of fish in their diet. 

( 

• 
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PHOTOGRAPHS 

Photographer: Steve Simanonok 

Camera: Nikkon EM 
50mm lens (unless specified) 

Exposure: Automatic 

Film: Kodak Ektachrome 
ASA 200 

Date: November 9, 1982 (unless specified} 
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7:50 am - Oischarge fl0win~ thrnu~h cur~ 
into catch ~asin at Fanner's nros. Coff•!P 
parking lot. 

Emily pre-rinsing trough prior to takino sam:J:~ "!'ZlZ:'. 

BOE-CS-0176703 



\ 

\ 
~·,·--· 

- 7 . • 55 am - Em 'l Coffee park'l y obtaining 
1 ng lot 

-20-

' , • t 
. • ' ' ' I I I y 

1 ~ • - J/"\ 

. , , ' , , f 

Bros. 

9:28 am - E . 
Y2123 from ~~~~ho~etaai~ing sar.lple 

v1ng M .ontrose. 
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View from railroad tracks to northwest onto :·1ontrose 
property (behind fence). Emily standing where she 
obtained sample Y2123. 

View from sampli"g pa1n: iaoove 1 leav;r: ~on~~:·~ 

~roperty. 
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View to south along railroad 
tracks. Discharge flowing 
from Montrose ditch to Farmer's 
Bros. Coffee (at right). 
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Pat Herschelman obtaininq sa~ple Y2123 where Flood 
Control Project 685 "daylights" into open channel. 

'Jiew do~m i'lto Fiood ':ontro: r.:~ar.n~l. :;epth-1r."e'}rJ~Hla 

sampler faces into o~tlet of Project 53~. 
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-

11'\'U> . .co"-.-- ll/10/82 l0!4Sam. F.mily 
obtaining aotl ~nmple #2111 
from Location B - Outside 
~ontrose fence adjacent to 
drainage ditch. 

:~ 

11/10/82 11:10am. Emily obtaining soil 

sample #2135 from Location ~ - Adjacent 
to drainage ditch. 
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® SAMPLE CONCENTRATION 
;. ~ •.;- · ... (Check.~) .... 

@ ShipTo: 

t!1tf+~;,.;r'l Aric•i '/ h, · 1 L i !:;c. 

S9q:: p,(.iYt-r- .7~.- f.-1 
~~c,.,...,..,.., r'l 'o · C,; -1- .... 
. ., ··· .. •- , -

Attn: --,~;,;;,·, /rit :-it>, I -----'l'ran.f. 
. Ship-TO;. ' 

®Regional Office:~~
Sampling Personnel: 

.-
® Foi each aampJa collected specify number 

of containers uaed and mark volwne level 
01\ each bottle. 

5~C!e< '\ t?'Jr?I"'J#rL 
I ) ..(Name) • · 
t./15j J77' -ZijOL 

(Phone) 

Sampling Date: 
· Ll- r1- Y2.. 

0 Shipping Information 

0r-len" I t";t t-Yf;?5 
Name of Carrier 

Date Shipped: 

Airbill Number: 

· --: . ~ ... , · · ·' · · Number of 
-- · COntainers 

Water 
(VOA) 

Soil/Sedimant 

Water 
(Ext/VOA) 

Other 

\ 'I-;).. 

® Sample Description ® Sample I...ocation 

_){_ Surlace Water _ Mixed Media 

__ Grour.d Water __ Solids 

__ Leachate __ Other (specify)-----

@ Special Handling Instructions: 
!e.g .. safety ;::recaunons. hazardous nature) 

. I 

HEGlONN.. cma: FlLE COPY t -. -- .. --. 
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CD Case Number: 

Jib '/·'22ju 

· Salnple Site Name/~e: 

. ® Rugional Office: ---'--~---'

SatnJ:.:ling Personnel: 

-:~:.t.w ,_;,_,""'! m~~;)i~L .. _: .. 

@. SAMPLE CONCENTRATION 
'.t~"'-"..-. .. ~.~,<1- ... ~-- ............ ~.~-~~ ··~ft• -;.•·-

.ir·····vLo.~·· 
. 

1
· • ~I· -~ Mecliunl Concentratkllt 

@ ShipTo: 

Sample Nwnber 

y 21.23 

· : 1\;~llf hrtt I L: t, .~ 
q;$ I'VHrr Ji )fl 
r~tfP~1+-fi ( ~~ ·T:;:-~Lt 

Attn. G'}lt']!P /fll'fY.;r I -- ~-Transfer 
ShipTO: _. 

® For_each· sample collected apeciJy number 
Of eontainera used ami mark vohune level 

· on each bottle. 

~--?I,De) ·· · -.J · · · Number of 
<.}-) ": . ) -! 4 . -:J- 'fr._!C' . . . Containers 

~----------~~~~~~~------~~~~i~ (P)lone) 

Sampling Date:. 
/f.. lt··fZ. 

CD Shipping lnformati~ 
-

:r;tJ ,., v r 1: / £y'-:S 
Nameof er 

I . 

Date Shipped: 

Air bill Number: 

Water 
. (Extractable) 

Water 
(VOA) 

Soil/Sediment·· 

Water 
(Ezt/VOA) 

Other . 

'J--;_ 

® Sample Description ® Sample Location 

~ Surlace Water _ Mixed Media 

_ Ground Water _ Solids 

_Leachate _ Ot.."'ter(specrly) ____ _ 

@ Special Handling Instructions: 
I e.g . saJety prec.:.~uuon.s, hazardOUll narurel 

REGiGNAL cma: f1l.E CC?Y 
-. , 
~-·- I 

·--------~------_j 
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Sample Number 

y 2124 

@ SAMPLE CONCENTRATION 
- • .. . :. . . . . (Cheiclt One) - . 

·· ~---'~:. J; ~~tton· 
(J;t:t/h,p /yh ( r:l l' !',,-
.f ... __,.-~- • •. fltul r _:,; ,,: ".: .... 

Sample Site Name/Coct.e: 

n~cnfto$2:- ·fr~rn·. 
.I 

_lt~·(rarVf' ("'}
I 

• ·- :. • ••• 4 .... ~ • E~?,f&('~~k:r:, @ . ~MA11mt _· 
· (Check One) · .... · -. 

®Regional OHice: --+

' Sampling P~r&>~el: 

Clfil/(7; -~·; rY'O .rf'l~-r_: 

'·-. c \/ • ·; ...... . 

. .,;.:, ·----.L.. Water:· .• · · ····· ··. - ,, . ~· Soil/Secmriant . 
'Iiansfelo 
Ship.. To:. ~. 

® For each sample c:ollected~ number 
of containers uMd and mark volume level 
01\ each bottle. 

•• "'"~... : ..... Y: ,. """·r-~. ~:.h.. 

L!:-s m- ~4~~ · -~-:::··~~ 
~----------r-~~~~+----------r. 

(i) Shipping Infonnation 

Grl~'tc I t./Jy";s 
Name of eankr 

I \ . 5 

Date Shipped: 

Airbill Nwnber: 

Water 
(Extractable) 

Water 
(VOA) 

Water 
(E.zt{VOA) 

Other 

® Sample Description ® Sample Location 

\· 
_¥_ SurfaceWater __ MixedM~ 

_ Ground Water _ Solids 

_ Leachate _ Other (specify)------

@ Special Handling Instruct:iOTUI: 
•e.g. :;afety prer~1ut10ns. :-.az.ardous nature! 

:U:GiONt'l.l. OFTIC: l1lL CCfN 
( ~-· - • <II#-.. ' 

,___ ____ _ 
·------ ---

.. 

) 

-c 
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'1 
I 

. Q). Case Number: 

~as :5:)')..-x-

· Sample Site Name/Code: 

SAMPLE CONCENTRATION 
·.or. , (Check Ca.~ ·· . , . 

... ·· r~. · t · · ... . ..... : ~- ... 

:M..-n{,,....-:-:·,..> r .. ~ •. :;,.;.;r;•_· ~'~~- •. · .. , .. · ...... '··· ..•. ,, ...... · .. 
.LLL._ .. _ t. , ,. r;' r;'\ 
. .., 0 SAMPLE MATRIX .. . 
·.-cxr:'l ~v c c~ ·· · · !Check One) · · ... . \ •·,;. ·. -v. . 

,. , -.,L: Water •.. .... - ... _ Soil/Sedimwd: . . 

®Regional Office: '1 · ® For each sample colleeted epecify nwnber 
Sampling Personhel: of containers used and mark volume level 

_, OR each bottle; 

~Le Zlt~lf~~L .. :. ···~~"" 
Y I ,- ,_.lN~;) ._. C"~ 

-< ~ ; - L - 1 LJ ly-_;_• 

(Phone) 

Sampling Date: 
J I ~'r - ~-->?. 

·r~: 

<D Shipping Information 

n-{'. '<F-.: 
Date Shipped: 

Air bill Number: 

. ";_ ... 

Water 
(Eztraatable) 

Water 
{VOA) 

Soil/Sediment 

Water 
(Ezt/VOA) 

Other 

Sample Number 

y 21?5 

® Sample Description ® Sample Location 

-:j_ Surface Water . _ Mixed Media 

_ Ground Water _ SolidS 

_ Leachate _ Other (specify) ____ _ 

@) Special Handling Instruction.t~: 
(e.g., safety Frecau!:Ol"!.S, r..uardous r.arure) 

( ::? -' -· ) 

( 

f 

~~ 
. t- .• : 
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'. 

Sample NumbP.r 

y 2125 

SAMPLE CONCENTRATION Ship To: 

Sample Site Name/Coc18! 

1)'\.c,hr)""J.:> 0'.Y:m·. 

'· _ . .,.__ . . - (\.beck.CnwL .. 

... x-Low~ 

_ Medium Concentration 
... ,.._ 

;,L r riiY-Jihr,,f Lt!J. J, 
c1 s Fh~~·r- :tl7~ -.. ·;-,' ( 
tf! or .Yn f! t ) f-o, (! s ::= r,· r~~'tf·~ ~ 

---- ,, 
. cArr:'. ,yo tv-,_ .. 

®Regional Office: -.,..;t-

Sampling Personnel: 

?kt e ~ tro.na:ea t:. 
!Name) 

l\ '. 0 r_\ -.: '-! • 1Y Db 
(Phone) 

Sampling Date: 
,, ··~.<:.--~ 
I ~ 

0 Shipping lnfonnation 

Fda~( -~~s 
Name of Carrier 

@ SAMPLEMATRIX 
· - (Check One) 

.. ~-~---~-Wat. ~· _;_, -~ ... ·. -~--- --·· 
- Soil/SediJMftt .. 

Transfer 
ShipTo:J-~ 

® For each sample collected specify number 

of eonta.inera used and mark volume level 

on each bottle. 

Water 
(Extrac:table) 

Water 
(VOA) 

Soil/Sediment 

Water 
(Ezt/VOA) 

·· · Numberof 
Con tame~ 

' 
\ 

-- -.--~.- ·t------+-....._----+-------< 

Date Shipped: 

AirbillNumber: 

® Sample Description 
® Sample Location 

_ Swface Wate-r _ Mixed Media 

_ Ground Water _ Solids 

_ Leac.."'-late _ Other(specifY) ____ _ 

@ Special Handling Inst:ruct:i.ona: 

(e.g. sa!ety :->recauuor.s. r.dLdrdous l'ldturel 

-· -- ;;, , 

.. 

) 

BOE-CS-0176723 



Sample Numbef-

y 2127 

® SAMPLE CONCENTRATION 

"-[.··, ·..?..J~"LV 
\ > , I 

'. ·. (Check One) .. 

.Y Low Ccmoiintration 

@ ShipTo: 
1 

• 

G ;'.i (, ~ ~~ {J ,,'} (~I f., . .:· ( 
S '2. <tS l~'wer. -ffl/• tr: ' 
JrnmtreflroJft? ii<~ ~~; Sample Site Name/Code: ._... _ Mec1iun\ Concentration 

G) SAMPLEMATRIX 
·· (ChedcOne) 

.... v . 
-, ~ . ~....__,. Wat. .• - .-

. · -_ Soil/Sedin.ant 

,::= P.uhr+~ n~~ 
Transfer 
Ship To: 

®Regional Office: ·-~ · 

Sampling Personnel: 
® Por each sample collected specify number 

of containers uaed and mark volwne level 

on each bottle. 

(Phone) 

Santpling Date: 

\I-' i- ?:? .. 

0 Shipping Infonnation 

Date Shipped: 

Airbill Number: 

... 

Soil/Sediment 

Water 
(EZt!VOA) 

· · . NUIJlber of 
· Containers 

@ Sample Description ® Sample Location 

L SurlaceWater _ Mixed.Media 

_ Ground Water _ Solids 

_ Leachate _._·Other (specify)-----

@) Spedal Handling Insttucriona: 
(e.g., saiet7 precaunons. haurdous nature) 

m:c:cNAL cmc:: nu: CCP"f 
----·- _______________ ,_ 

BOE-CS-0176724 



Sample Site Name/Code: 

mr:ah (:r-t? ('1"1~ rt" 

-- . . t:',-\(1 

®Regional Office:--+~ 

Sampling Personnel: 

Stt:.· 
. _ . (Name) 

l-1 \ ..:-· '-! ·7 '-1 - 7 y 06 

SAMPLE CONCENTRATION 
(Check Co.) 

. L ·Low Concenttatlan 
l ·. · ·r · _. _ Medium Concentration 

G) SAMPLE MATRIX 
.. . (Check One) ~ .. 

·. ~-- -L. Water · .• - . 

- Soil/Sediment 

® For each sample collec:ted specify number 

of containers used aJ'ld mark volwne level 

on each bottle. 

· - . Number of 
Containers 

~----·------~-
-------+------

----

{Phone) Water 

Sampling Date: (Extractable) 

\ I· ,·i -· C6 ".t.. j--:-Vl-a-ter-----'--t----
~-+---ft-----

(~) <En~ . (VOA) 

(J) Shipping Information 

Water 
(ExtNOA) 0: ,-\Do\ t:tpcis 

Name of Carrier · .,__ ______ +------+------

Other 
. ~ .• " 1--------t-------+-----

Date Shipped: 

Airbill Number: 

Sample Number 

'( 2128 

® Sample Deec:ription 
® Sample Location 

~ Surface Water . -.Mixed~ 

_ Grol.Uld Water _ Solids 

_ Leachate _.Other (specify)-· ----

@) Special Handling Irurt:ructions: ... 

!e.g., safety ;Jrecauuons, hazardoUll nature) 

L ........ \.·I 

P.r:G!CtiAL Cf11a: r.I.E cx;.py 

-----------·--·-- - .. --~----. 

J 
I 

(- :.II--.. ) 

BOE-CS-0176725 



. CD Case Nwnber: 
·<-)i) . .-))2 y 
< J ,~ 

Sample Site Name/Code: 

~-~-·,,_, ·i, ,_:,c-~? .. (tl·:?'n·1 

('D P.;:..gional Office: -·1 
Sa;npling Personnel: 

-

:.:~~f' ~: i l!''ftT~ Jt\C:\k 

SAMPLE CONCENTRATION 
(Cbac:k 0118) : . ' ' - . 

y T-Ccm . 
- wvwliCiel\tration 
·_-· _ Medium Concentration 

•' ·.··· :-

@ SAMPLEMATRJX 
(Checlc One) 

. . _._X.. Water - . 
- Soil/Sediment 

® For each sample collected specify number 
of containers used and mark volume level 
on each bottle. 

. --. .... .. ~. ·. . 
_!Name) ,. Number of Approximate 

-~~ 1 ·::-, 
1 
· ~~ '+ · 3-41._)(¢ Containers Total Volume 
(Phone) 1-W-at-er----r----,--~------llfi>s~\ 

Sampling Date: (Extractable) \ /.:J 
• • - · J 2 '2- Watc 

(&qmr._ (VOA) 

CD Shipping Inionnation Soil/Sediment 

Air bill Number:· 

® Sample Deecription ® Sample Location 

_j.c, Surface Wats: ~ Mixed Media 
/ 

_ Ground Water _ Solids. 

_ I..each.lte __ _ Other (specify)-----

@ Special Handling InstructiOIU!I: 
(e.g .. safety precautJCns, hazardous nature)' 

~--· 

Sample Nl.mlber 

y 21.29 

.. 

HEGiCNAL oma: FILE COPY 
_·J.,- ) '-· 

-t 

..... It 

,.:n. 
l~.t 

,__ . ~ 
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Sample Site Name/Code: 

®Regional Office: _, 

Sampling Personnel: 

(Name) 
1 ; '• • 1-J..ll ;(-, 

(Phone) 

Sampling Date: 

SAMPLE CONCENTRATION 
(Check-One) 

( . 

.!:.___ Low Concantraticm 
· __ Medium Concentration 

® SAMPLE MATRIX 
(Check: One) 

"'-/ 
__,{,_,Water . • 

- Soil/Sediment 

® For each sample collected specify number 

of containers used and mark volume level 

on each bottle •. 

Water 
(Extractable) 

Number of 
Containers 

'!- , ... , 

•, - :-.7 Water 

(Begii:IJ--: t~ (VOA) 

CD Shipping Information 

~~ ... : I ,:•1_,;; I \·-:;:· ?=tt::::""-... 
Name of Carrier 

II ,, ..- "'- .. -
• I ~ < ).----' 

Date Shipped: 

\!) 'S· (;1 ~0.:..; 3.,_ . 
Airbill Number: 

Soil/Sediment 

Water 
(EztNOAI 

... .. 

Sample Number 

y 2130 

® Sample Description 
® Sample Loc:ation 

____.... Surlace Water _ Mixed Media 

_ Ground Water _ Solids 

_ Leachate - Other (speCify)----

@ Special Handling lnstructiotU'I: 

!e.g., safel"'f precaUOO'n!l. hazardous nature) 

Rf.GlCNAL CITIO: mE C:C?Y 

.. 

( ·• --· .. ~. .,.. .. -
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&:unple Number 

y 2131 

SAMP~ CONCENTRATION 
(Chock One) 

y·· Low Concentration 
_ Medium Concentration 

Ship To: 

i:t I, I ~AN bh ( ,( l~-. (,.; )~:~l- ' 
'.:.. 'i ·~-::: H::u.-:er A-)')(' ~- r. 

.C:--,Jf cw-m.:<· n I (..J, t .l'• -Sample Site Name/Code: 

{)' .. i 

.-- ~ 

G) SAMPLEMA'I'RlX 
(Check One) 

~-,:gru{. rr'rr-~l~ 
., \ \ 

-~Watc 
_ SoiVSedianent 

'Iiansfer. 

ShipTo: . 

® n,."lq:ional Office: ~\ 

S<rm.pling Personnel: 

_.:....:0--!~-.l t' ., ;YYl· r~rv_. b
(Narnel 

U ,;_. ' --:. · /_.,!.1 I )b 
(Phone) 

Sampling Date: 
.-..'1..--

(Begin) 

0 Shipping lnfonnation 

® For each sample collected specify number 

of containers waed and mark volume level 
on each bottle. 

Water 
(Extractable} 

Water 
(VOA} 

Soil/Sediment 

Number of Approximate 
Containers Total Volume 

-~ ,-, r.' 

..- · .. Water 
~- ,_- . I:.~ .A I t ..... Qtf~"- . (ExtNOA) 

NameofCamer1 """"f-------+------+-----

Date Shipped: 

\(-,~I r.l:-',, ~ 33 
Air bill Number: 

Other 

® Sample Description ® Sample Location 

___x_· Surface Water 
.; I 

__ Ground Water 

· _ Leachate 

~ Mixed Media 

-Solids 

·~-Other.( sPecify)----

@) Special Handling Instructiona: 
(e.g., safety pecautions, hazardOUB Mturo} 

( - :~ "/,~> 
I I 

I 
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ttl 
0 
m 
0 
en 
6 .... ..... 
en ..... 
N 
CD 

UJVIAONMENTAL PROTECTION AGENCY 

Oft,.·• uf Enfurcomont 
CHAIN OF CUSTODY RECORD 

PROJ NO. PROJECT NAME 

_,. ' I I I\ Lr>' ·\ 1 ~ ~~~1"'-L~ NO. 
~ ' • .. ! 

SAI.1PLERS ISog''"'""J , OF 

·._ .. ( ,fzi<-..a-<-tc. 
~ ;J:' ~ ~ .. ~ CON· 

.,_ 
"' 

TAINEAS 

ST A. ~~0 UA.TE TIME :::li "' STATION LOCATION 
0 a: 
u "' 

J}::!ii) / y- ?.I 32. I 
·-----

/ 'L-J.\3-? l 
--- -- .. - ·- ---

/ \J- ;J I 34 I 
----- --

/ \J._ d-1 35 I 

---··- --- '/ {t-'d.I?J{p I 

'"- I / \-l\~-=t- \ ~ 

t / '\j- ~I ~9, I 
~( / \;- ~\ ~q I \;' / \ -I Colo~ I 

' . / "- \ (Q~ __ \ I ......,. - I 

-·-·- ---

----- . 

-- -----. 

---- ----

Hdo~\Quo>hcd by IS·~fJ,IIut•l 
:JTime 

Received by: (Si,..ru,..J Relinquished by: (Si#Mtii,..J 

' -. 
1 /' 

- 11 

')/.' (i I ;tf'(·C/t(l /,J /.?!-~ . tJ~ ;t li ) . 
'4-.::.C--------

f·h:hnqtn~h,$d by fS,gn4rurwJ Datt~Timt Received by: ISi,..ru,..! Relinquished by: ISil"•t~~r•l 

.. 
- -· ---. . -----

fho:IH1qu•~heod by. ($1gn•tut•J D~te ~Time lleceived for Laboratory by: Diite fTimt Rem1rks 
!Si-ru,.l 

O•Urob.itoon. O.oJIInal Accompanon Shopment; Copy to Coordinotar F11ld Foln 

·--

REGION 9 
216 Fremont Street 

San Francisco. California 94105' t, 

' "'j! 

'J! . I 
! 

~ 

REMARKS 

?~H.l · ~~ 1 ~~te... - f3 cr:t L ..... j j~~\ 
i I ( !J 

/ 

w ~v \V \V 

Date ~Time. Received by: fSigMtii,.J 

I 

Data ~Time Receiv~ by: ~tll,.l ! 

o_ "'""'"' 

1 
'· 

. I 
I 

~i 
.• 
. 
·r 
.... 
·i 
-~'. 

...... 

t 
J. 

~ 
·~ 
·~~; 

.~ 

····1· . ' 
I 

J 
.] 

-4 
{ 

------------·-------- L~---~--- ----· - --- ,, ~ :~·,;~~~~<:~·).....- , ....... 
. '¥ 

: ·1:~ :t~ ~ !: ! I 
-·.~ • • , a~ca: ....... ##,WIIIil,.IW4i.WU!JAitrJ!W'IIttUGai4WiVMWMJbWM,I!ii'lifhWi·!\'Wlft~!i¢4!!+i'1 ·.M?.-:I!fllliti!!I¥P::.!¥M;;:: .. •,:•,;;MI\MlliiM" 
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., 
' 

..• "-i<lf· a;a 44 . ;: Q.-;-P e . 

Sample Number 

y 1662 

G) Case Number: .. 
. 2ff2 ~2'2-'f 

@ SAMPLE CONCENTRATION 
(Ch~One) . - ......... · _· 

@ Ship To: . . U. V.~e. 
~Jt.v.·?J. 
~-~~~~ 

Sample Site Name/Code: 

Ra,..__ 

CD Regional Office: '-l 
Sampling Personnel: 

~ .-..:!~ ¥)\.0/IU_""lV" 

__ ~ Concentraticm 
~ Medium Concentration 

,. 
'SAMPLE MATJ?W( ·; ·. 

(Check One) 

~- Watel'. 
~Soil/Sediment 

-----Transfer 

Ship To: 

® For each sample colleqed specify number 
of containers used and mark volume level 
on each bottle. 

iN arne) Number of Approximate 
lt \ ~ Lt 3l ( · d Lt(lto · Contamers Total Volume 

> ~----------~~~~~~~-------
(Phone) 

Sampling Date: 
t t- \ c:-<?:t... 

(Begin) (End) 

0 Shipping Information 

Water 
(Extractable) 

Water 
(VOA) · 

Soil/Sediment \ r c 
1=7 Q "~ I Jl G OM~ -(':!~~OA) 

NffineofCMrtet ~---------4----------+----------

Date Shipped: · 

\ D ~ Co(o<-6 SY ':± 
Airbill Number: 

® Sample Description 

__ Surface Wate~ 

0ther 

• .. ~ . .I .. : 

_- Mixed Media 

__ Ground Water _· _ Solids 

cha 'f Other (specify) Sm..J2 __ Lea te --r--

@ Special Handling Instructions: 
le g., :;afety prec.sutJons, hazardous nature) 

----...., ~-;- . -· ...-;..:~ . --.y-;· ' c ...... ' ( l 
,Y \,.•' •) I''. \ \,.·" L_.- ( ,__---._ 

\ 
~ 

G) Sample Location 

( 

~ 
,, ..... - .. -. ' 

R£G!CtV\L cn:a: riLE CXPY 
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'i 
j 

l 

! 
.j 

! :~D Case Nwnber: ® SAMPLE CONCENTRATION 
(Check "One) 

! 
. 5A'5 ~22)"' 

!J ·;·!..~· ..... ,~.:-... >:".J .• :(-',.~~-_.:..;~·- ·:_ .• 

I Sample Site Name/Code: .. 

l
i .~ 'rt.: ;t f' -~J'"":l..D ~ .,..:.... . . 

·--·;.>...)~ -; - @ SAMPLE MA'l"Roe· .• 
/ i ,';""' . .!'.- <~""""' -e'J c.e._ (Check One) 

[~-= ; ., -~-· ~Ji~ . 
r cs·; ;::;;~~nal Office: ---''--

s ~ ""!J!mg Personnel: 
® For each sample collected specify number 

. of containers used and mark volume level 
on each bOttle. 

l!:Jame) Number of Approximate 
q 1<;: ' 1 -+ L! · J \It ~.<g Containers Total Volume 

iPhone) ~VV--at-er----------T---~~~~~~~~----~~~ 

Sampling Date: (Extractable) 

1\· 10 ~'?tL Water 
(Begin) (End) 

G) Shipping Information 

Date Shipped: 

Airbill Number: 

® Sample Description 

(VOA) 

Soil/Sediment 

VVater 
(Ext/VOA) 

Other 

__ Surlace Water . __ Mixed Media 

__ Ground Water __ Solids 

.... ··...-.....--·---·· 

Leachate __t:, Other (specify) ·sc1 Q 

© Special Handling Instructions: 
!e g. saiety precauoons. hazdraous nature) 

. ' 
-y(~::.-_; r· r L_:~ 

® Sample Location.· 

,;' 
/ 

.I 
• 

/ 

( -
REGiONAl. CITICL filL CCf'Y 

663 

) 
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CD Case Number: 
? R:;:. ?- '2-2 .. 'I 

Sample Site Name/Code: 

.,\ (\ . .\.l' "-;'- ~;---~~ ';Q ,- V;"~V --:r 

@ SAMPLE CONCENTRATION 
.. l (Check.Ooe) . . . ·-· .. 

'-.11.::. • '·-!' 

- Low Ccmc.wrtTatioD 
. ·_y_ Medium Concentration 

@ SAMPLE MATRIX 
(CbedcOne) 

- Watf!lr _ 
_Y. Soil/Sediment 

Sample Number 

y 2132 

@ ShipTo; • •· . , 
{'ut.J..at~Fv r.'t' ~~ 1:,.~_ 
Sc~ ttLUf.A J/.r .. , ~- ,_1 
~ t1:.. n~ ttl..o . (:It •:'"1 .-,.,. ;; ·-! 

Attn:· -p:(ii('1tu )H<:(IP,}~ -----Transfer 
· Ship To:···· · , .~, 

®Regional Office:--'·-_ 

Sampling Personnel: 
@ For each sample collected specify number 

of containers used and mark volume level 
on each bottle. 

/' lr. "(' 
(Name) 

t, 

(Phone) 

Sampling Date: 

(Beqful 

(j) Shipping Information 

Water 
(Extractable) 

Water 
(VOA) 

Soil/Sedi-:nent 

_.-- ' Water 

Number of Approximate 
Containers Total Volume 

'-~ 

:· ·1 I.. . ·. . -· _: (ElrtNOA) 

N~eof~er ~----~----~----------+----------

Other 

Date Shipped: 

Airbill Number: 

® Sample Description ® Sample Location 

_ Surface Water _ Mixed Media 

_GroundWater _Solids 

_ Leac.lulte __5 Other(specify) ~-!""! Q 

@ Special Handling Irurtructions: 
ie.g., saiery precaucons, h=ardous nature) 

! ,_, 

REGIONAL cma.: flLE OCPY ( .. -
........ .I.._, . - ) 
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Case Number: 
3?. 2-'!· . 

'()\ r""' ~ \-1 ~ r:O~ (' h.6. ~ 
·-\.J'('{"r!:\'(? It>(\· 

, 
,. 

® Hegic:nal Office:··_----1-

Sampling Personnel: 

(Name) 
'·I; r . ; 'i. "'1. LJ,)(r.. 

(?hone) 

Sampling Date: 

(Begin) 

0 Shipping In.fonnation 

® SAMPLECONCENTRATION 
~ .• . ·, ·. ..,Chaci&Oue~ ' .·.: . 

' ' 
.. ··--Low~ 
. ·-. ~- -~ Madt\rdl~ 

. )I'' ··• ~ - ; ...... 

•-- -. ..., ..,1111.-- ·Y ···~- -~ 

®- SAMPLEMATIUX 
(Chedc One) .. : 

~ _,. ;;-,.,; :fl." • --

.. . -Water .... :-.1 ., .• -. 
__){~· 

® For each sample collected specify number 

of containers uaed and mark volume level 
on each bottle. 

Water 
(Extractable) 

Water 
(VOA) 

Soil/Sediment 

Number of 
Containers 

r Water 
--.- \_ ~ I ~ ~ ~- "' Q..LJ. ") (Ext/VOA) 

Nruneof~er r-----------~----------~---------

Other 

Date Shipped: 

Airbill Number: 

® Sample Description ® Sample Location 

_ SurlaceWater _ MixedMedia 

__ Ground Water __ Sohds 

_ Leachate -L Other(specify) "" r--c.!J. 

@ Special Handling Instructions: 
(e.g • sa!ety ~recautlons, ha:z.aJ'dous natu.."1!1) 

REG!CNAL Omc:E fiLE CCPY 

Sample Nwnber 

y 2133 

·' 
.:.,_: 

l • 

BOE-CS-0176734 



! ~\ •\(', ', \.['fl ( "'.., 
P I ,. 

@ SAMPLEMATRIX. 
t · , , (Check One) · · .... ·' ·-. • · 

. : ~- ~. Wate .-·-: ''_'_· .::.~_..;· ~.~:. :_ . 
•.. . . Soil/Sediment ... 

®Regional Office: -1 

Sampling Personnel: 
@ For each sample collected specify number 

of containers used and mark volume level 
on each bottle. 

(Name) · Number cl Approximate 
l_l \.-_, ~-~LI __ ItJ.,"'.{-. Containers TotalVolwne 

(Phone) 1-W-a-ter-----r--..::..:;==~t--~----t;~,:;:/.;t[ 

Sampling Date: (Extractable) 

' J '::_.I__. Water 

0 Shipping Infonnation 

1 r · 
..- I(.\ ~_(1-_L...;._· 

Name of Came~ 

\ ·. ,·- f,-"'\~--

Date Shipped: 

I ,. - I. - .·, -- ·.J' ! 
Airbill Ntunber: 

(VOA) 

Soil/Sediment 

Water 
(Ext/VOA) 

. --l.:.: 

® Sample Description ® Sample Location 

_ Surface Water __ Mixed Media 

__ Ground Water __ Solids 

_ Leachate r- Other (specify) S C\,_ .. _ _,_0 __ 

@ Special Handling Instructions: 
!e.g., safety precautlons. hazardous nature) 

.,.· I.·.,. ' -~ 

Sample Number 

y 2134 

( - -·~'- ) '-'; 

REGIOtiAl. OITlCE fli.L CCPY 

~-
---'· . '-· ... : 
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® Hegional Office-: __ .... _1 - ® For each sample collected specify number 

Sampling Personnel: of container& used and mark volume level 
- on each bottle. 

(Phone) 

Sampling Date: 

(BegfriT-

0 Shipping Infonnation 

Date Shipped: 

. -·' • t ·: :. -:. - \ I '· I 
Air bill Number: 

Water · 
(Extractable) 

Water 
(VOA) 

Soil/Sediment 

Other 

~ ... --;;..... . "' 
Number of Approximate 
Containers Total Volwne 

Sample Number 

y 2135 

® Sample Description ® Sample Location 

__ Surlace Water __ Mixed Media 

__ Ground Water __ Solids 

-Leachate _L Other(specify) s ... ~ 

@) Special Handling Irurtructions: 
(e.g , S<>JE:ty precaunons, hazardous nature) 

·~ -.- ) 
?IG;cNAL omcr FILE COPY 

BOE-C6-0176736 



®Regional Office:~~ 

Sampling Personnel: 

(Phone) 

Sampling Date: 
~..J~t-

(Be(lin); 1@1) 

G) Shipping Information 

® For each sampl.; collected specify number 
of contamers used and mark volume level 
on each bottle. 

·-· ·~~· I. ~.- I 

Water 
(Extroactable) 

Water 
(VOA) 

Soil/Sediment 

· Nt.unbei of Approximate 
Containers Total Volume 

r- :. r t-- Water 
\. (' ·\,0 ' >' \ !_,t !(! )C W (Ext/VOA) 

N~eofCruner r-~---------r----------+----------

Other 
\I I· 

Date Shipped: 

Air bill Number: 

... ", .- -- -- _,_,. 

Sample Number . 

y 2136 

® Sample Description 

__ Surface Water 

__ Ground Water 

® Sample Location 

__ Leachate 

_ Mixed Media 

-Solids 

_L Other(specify) S/'-L:::::.:...O_' __ 

(@) Special J-l.a.ndling Instructiom: 
I e.g., saf~ty precautions. hazardous r.ature) 

:>LGJOrW. oma: f1l.l: <X;PY 

.. 

.1·•.' 
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______ .;...___;.._·~-····· 
r- . . • 

®Regional Office: ·--, 

Sa.rnphng Persozmel: 
. -. ~- -., ... 

,., .... \ f' 

CHe;.,~ /i_y)'ff fllll'l-!i::} 
(Harne) 

. -~~ 

(Phone) 

Sampling Date: 
I. ' ·- 'C>" 

(j) Shipping Wormation 

Name of Carrier 

Date Shipped: 

\- ~ :'- !• •••• - uu 
Airbill Nwnber: 

SAMPLE CONCENTRATION 
.. ; .• ·. ,. ,, . (Cbeck.One}~ .. .,,_,, ... '-

. . ~ .. 
._·_ .. · _ _:_~~ 
_!_ ·:·· --~ Medium~rbaticnt-- · 
• _.-:r........ . . . '·... . .,_ .•. 
. . . .,.,...,._ ~ . ..1· """ :, ........ . 

@ SAMPLEMATRIX 
(Check~) ' ' . . . •,: ,·_ • 

. ~ . . ~ . _,. \. 

---··.-.,_......_.Water--~·._.,_~···----·-; __ · 
. _· -:L Soil/Sectialea.t 

For eacluample collec:ted specify nwnber 
~ containerrt uaed and mark volume level 

-' • :·· OD each bottle. 

Water 
(Extractable) 

Water 
(VOA) 

Soil/Sediment 

Water 
{Ezt/VOA) 

. "' . .. . ~ .-. .... ' .. 

Number of Approximate 
' ·' - Containers Total Volwne 

- ·' 

® Sample Description ® Sample Location 

_ Surface Water __ Mixed Media 

__ Grour.d Water __ Solids 

__ Leachate ~ Other (specify) .:::.· 1...': C 

@ Special Handling Instructions: 
:e.q., sai~ty pre<Autlcns. !--~rdotlS nature) 

H£GlGNAL CITICE ruL COPY 

Sample Number 

y 2137 

.. 

1::: 
~( 

·CII~ _ _, 
.__ . .: 

BOE-CS-0176738 



CD Case Number~ 
<.!\'.:...., --<27 .. '(' 

Sample Site Name/COde: .. ' 

I . -
rev Regional Office: _:1~ 

Sampling Persoru1el: 
,....- . .._. 
;. \,9_ I li} .:...A_ l'Nli'I\.V-;\...e_; 

® ~CON~TION 
---........ ' . ~CheckOzle) . ': 

··-. 

- Low Concentration 
· · -- ·· ~ Mediwn COncentration 

--
;._ 

.. -· . ~ ....... _'. . .. 

SAMPLE MATRIX 
(Cl\eck One) . 

@F~Q~~~~~~~ 
of containers used and mark volwne level 
on each bottle. 

1Name) Number of Approximate · 
L \I.:-:-: ~I-~ '--1 - . + L.\ oro ' ' . Containers Total Volume 

~~--------~~~~~,_--------~~ 
(Phone) 

Sampling Date: .. ,. . 
\ \ .j~ 'tS?.---....· 

(Beqmj· (E¢f) 
' '/' 

(f) Shipping Information . 

( \~ . ' - 0..2 . 
\ . ~-- 'r-d~ 

Date Shipped: · 

Airbill Number: 

Water 
(Extractable) 

Water 
(VOA) 

'Soil/Sediment 

Watt!rr 
(Ezt/VOA) 

Other 

® Sample Description ® Sample Location 

__ Surface Water __ Mixed Media 

__ Ground Water __ Sohds 

__ Leachate .2s:. Other {specify)_.:: --~_,-"-·_O.o-.1-

@ Spee.al Handling Instructions: 
reg .. saier-1 ;:recaut10ns. hazardous r-.atwel 

--- ... 

Sample Number 

y 213q ~-1 
t·...J( ,,( 
' l,c -. ...._ . ; 

BOE-CS-0176739 



' ' :· ' 

(I) Case Number: 
-~)f-\ .__. --:::-,-2- zy 

- Sample Site Name/Code: 

'\\'\ (- \ ~-- ·- <y'· ·· ( \) ~~-\ n , • .i-~ · 
_.J • . 1 · · '·~.? . I, ·V·W'-..-·- .-·· ·--:\·'\(" ''('~ (.""-·.·· ·. l '_;__<, ·~ . -·-...;.;._:-'(.~"--'-

... ...,._ 

G_) Regivnal Offico: \ 

S:unphng Personnel: 

"'t ' {\ 
~~-._~- __._ .. ' U.l\.Q~ 

SAMPLE CONCENTRATION 
(c:bec:4 ~) . ' ~~ 

....... ·~ .... ~- ·~ J. -

® For each sample collect:ed specify number 
of containers uaecl and mark volwne level 
on each bottle. 

(Name) Number of Approximate 
c ~-::._ .- ·. -:1 · t - 1-~ D(O ·Containers Total Volume 

(Phone) .,_W_a~U..~-____ ,___:=:::.::::=~~----

Sampling Date: (Extractable) 
\ 1· · • ·,·1 ~<?2::.;• · · Water 

(Beqi:n) (End) (VOA) 

<D Shipping Information 

~Q~l\J.• 'c t~ 111\~AQ ~~OA) 
Name of CarriJr j--:....------+------+------1~~--

'· i . . • .- - «fi3t_:..... . 
Date Shipped: 

Airbill Number: 

® Sample Description ® Sa:nple l..ocation 

_ Surface Water _ Mixed Media 

__ GroW1d Water __ Solids 

_ Leachate --~ Other (specify) <'; ;c£ 

® Special Handling lrurtructions: 
!e g .. safety precaunons, ha..z.ar:::!ous r.atUie) 

\-- ----... 

-· 
r.rs:cm.J. erne: nu: cc?Y 

-~--~ .. _ ......... 

Sample Number 

Y 2 ... ":1::, _ _t,. ' 
.•••• 1( 

:>r 

"' .....-.· ·-. --· ~ 

} 
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ttl 
0 
m 
0 
en 
6 ..... ..... 
en ..... 
""' ..... 

I 
i 

1-lt\Tt:R SN-1P!.F..::> NEAR SITE·- PAR'I'S PER BIU.ION1 

(i>C.J- ~unt; lc Total oor and 
t ion NUHt><:r DDE2 ooo3 oor4 Metabo1 i tesS 

2123 29.3 37 143 209.3 I 

2124 77 49 234 360 

l (t · l..mk) 2130 <0.1 <0.1 <0.1 <0.1 

2 2131 115 37. 543 695 

3 2122 49 41 393 483 

3 212~ 34 32 178 244 

j 2l2b 31 29 127 187 

rl• llL'S: 

l. U<j/ 1 

2. r:oE = o,p-OOE + p,p-OOE 

3. ron = o,p-DDD + p,p-000 

4. rxrr = o,p-001' + p,p-oor 

'>. Total D£1I' and metabolites :a DOE + DOD + DDT . 

' ~ 
I 

--~ 

. 

I \\ I:O'ITR0SE Cll<:t !C~L 
CORPORA Tl C:l 

I '\ \. 

I \. ~ 

, .. ~~ , ...... """ 
fenc• 

LOS A:I~ELES Cf?i. OF liATl:R A:ID PO~:ER 
RIGHT ·Of -:1.\Y 

fence 

PA~KI:Ir, LOT 

FARHERS 
B~OS. 

com:r: 
OFFIC£S 

c~s~ .lfl b~Y·Ifi~Hr..tosE" 
"ATF,f SA/fiAF .I.«An1«5 

· NEA~ SITF. ..WI! 1J "1'4. 

~I 

I 

---., ......_, 

' 

... 

I T I I N0i'111 

;J 
~ 

1 
u 
i: 
.... 
0::: 
::; 

~ 
~ 
"' 

c t~ ~ ... ! ~ ~ 
... ~ 

! t I I t . f i 

--.,··--·· -·u11•"J44i4i.41Fl4#411!9b¥M!IJ!4i!k4i4\!t¥Mhillfi,Wi¥MfR·I%flfi~h'.hf:l'l!lli@!·M!tiiMf!di~MPJiiillfti#&lii\OiMffiM.ftiiRi!!.%M\\Wi.2l»!fr·f#VhR.It~Af!M~fM"lWJffiiJI+fi'Wiilil#'i,lfflM7-MIIMIMMIIii«ffMllfi.l~ 



ttl 
0 
m 
0 
en 
6 .... ..... 
en ..... 
""' N 

w,w~ SAMPLES IH-.NSTREAH - PARTS PER BULIOOl 

f•'C,I- Total oor and s,unple 
t. ion Nllnl:Jer OOE2 ooo3 oor4 Metabol i tesS , 

5 212~ 1.9 .64 14.75 17.29 

6 2129 (sample broken in shipment) 

1.. A. HH>D OJNTRlL DI~"TRICf SAMPLE ANALYSIS 
1977 - 1982 

- Mean Concentrations -
!. ,,·.j- Tot a 1 DIJl' and 

! ion DOE ooo oor Metabolites 

o (dry ""''dth.:r6) .34 .11 .30 • 75 

n (w.:t lo.O':ilth..:r-7) .60 .38 4.90 5.88 

n~Jtt.-•S: 

I. 

!. 

~. 

'l. 

h. 

liCJ/1 

la,r; '- <),p-fXl!:: + p,p-OOE 

l~lll ~ u,p-llllll + p,p-DOD 

IHI' "' o,p-DIJI' + p,p-ll!JI' 

TllLd D!Jl' dOd metaholitt!S "' DOE + [)[){) + I::lJf 

M<:an <..'l.m<.."entratiO"ls for- SQ-51 samples at this 
ln•:ation during dry ~ather conditions 

7. M.•dn L'OilL"entrat ions for 16-22 samples at this 
luc.:sti•)f) during wut ~ather· conditions 

' u, 
r-.1 

I 

I 

I 
' 

CAst .:#3:z:z Y- MMr,fDJ£ 
wA~~ Shf~P~F ~D~.S 
(IJOIAJIISr~) k~ll. ,) ,,,~ 

,r 

z 
l . .. 

I ~ ! I • 'l'' 
\1 .:1 ··- r. ··· 

' ', . :II 

:t~ ~ ~!1 



ttl 
0 
m 
0 
en 
6 .... 
...... 
en ...... 

""' w 

i)) 
... ,\ 

'-· 

S()J L &'V-II'LES - Pl\H'I"::; PER MILLIONl 
. -· ··- ---~---·-- ------

I• '·a- t)ilnl()lt~ Tntal 1m and 
t i Ill\ N1ml•<'r f'IPE2 JU).1 DIYI'4 Motabolites5 ----·---· 

i\ 2132 143 )') 1,733 1,915 

11 2113 llfl.9 178 1,680 1,974.9 

(' :.!114 4.fl1 <2 19.51 24.15 

1l 213'> 16 ll.9 201 221l.9 

1·: 21 Jfi 131 80 1,035 1,246 

F 21J7 11.1 7.9 121.4 143.4 

(; 213U 3S.l 10 207 252.1 

ft 21 j<;l 33.2 <2 145 178.2 

II 1662 58.7 ll 305 374.7 

IMd 75.9 33 390 498.9 

[){ Jt I~!') : 

I. mJ/k<.J calculatc"<1 on wet weight basis 

2. !>Ill-: = o,p-I>IlE + p,p-llDE: 

3. 1nl = o,p-DDD + p,p-DDD 

4. 111!" = o,p-IJIJI' + p,p-DIJI' 

~). Tolal IUr and metabolites = DOE+ lJDD + 001' 

-~-- _:_• ... 

f:OI;TRO>E CIIE11JC.\L 
CORl'O!!f, T I C•:l 

lOS 1\U~(LES O~fT. CF 1/AT£~ A:IO PO<:ER 
RIG!IT·Of·!IAY 

frnce 

PAliKI:I~ LOT 

FARH[~S 

I s~os. 
corrrr 
OTF!CES 

. 
C/St!!" ~.1~>'- tWNrR~sr 
SOli. sAMP~F J.«AT/oNS 

NCVS¥6U I~J 1913. 

I 

0 

"' C'"> 

~ 

~ 
~ 
!!; 

it 

~e~ I 

F~ I 
6-,c 

Jtyf I 
~I .. , t I 
~; 

~~ 
Lno._., 

::m-:n1 

I 

4: 
I In 

~ 

Bt¢ ~ ~ ~ 
... ~ 
E 

~ 
... 
lC ... i ~ " ;:; "" ~ 
!.i I o 
0 

~ 0 z 

~ '"" 
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REPORr ON EVALUATION OF THE 

data 

\ 
:· t~::~-?>~~~~~ 

;_-; 

\ 
' ~--·-
·.' 

,; .i 

by 

OFFIC~ QF 1ECH~IC~L & SC!ENTIFIC 
I. 

EPA REGIOl-i 9 

215 FREMONT STRSET 

SAN FRANCISCO, CA 94105 

\-

i ' ' ! 

I ft:z/~3 
u~~e ~ ~------

/ ,A -· -:: ., .-
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. ( 

Case #3224 Pesticide Fraction 
20 samples Reviewer, K. Wong, G. Muth 

Date: 1/10/83 

SUMMARY. 

A. General Comments: 

1. The 
1. 
2. 
3. 

data arrived in 3 separate 
Original quantitation data 
Qualit~tive confirmation 
Quantitative confirmation 

portions: 
NOV. 22 I 1982 
DEC. 6 I 1982 
DEC. 20, 1982 

2. The TDE* and DDE (related ccmpou~ds) data meet the 

quality assurance requirements and are considered 

accurate for the aliquat analyzed. 
DDT standards Eor the original quantitation data 

package were not analyzed the same day as the samples, 

~nd the accuracy could not be determined. Therefore, 

re-extraction and re-analysis of several samples were 

requested so that t~e .atio of DDT to the r~lated 

compounds cculd be confirmed. 

The ratio for t~e ori~inal quantitation was calculated 

·to be 73.5%; a~d was calculated to be 68.5t fer the 

quantit~tive ccnfi~mation. These ratios are similar 

within the d2gree oE var~ation of ~his analysis. Therefore, 

based upon these ratios, the accuracy oE tne original DDT 

quantitation values is confirmed Ear all samples. 

3. The quar.titative confirmation values for all com~o~nds 

reported averaged 45~ of the original quantitaticn. 

This is due to at least two factors: 

*DDD 

1) The samples were stored approximately cne mc~th oetween 

extra~ticns and analyses. This would allow ti~e 

for degradation to occur. 
2) The sedi~ent was stirred up and allcwed to settle 

prior to aliquoting for eacn extraction. The 

concentrations of DDT are partially dPpendent on the 

quantity of sedimvnt included in<::ach <~1~-;·Jat. 

The settlii.g ti~e f~~ the ~rigio.al ext=3ction was 

not specified: however, the settlir.g ti~e for the 

confirmation run was 4 hours. Thus, a significant 

difference in concentration could be expected due 

to the quantity of se~iment inclu~e~ in each ali~~at. 

4. The practice of allowing the sediments to se~tle out 

for ·t~ater sa:n~les ~t·iur to a!iq;,c.::::io:1 (se~ it.::m 3) 

will sir;;nificJntl:z• ·Jr.•:!r:::-':)sti:nate t~e DCT ·.::r.c relc.~·::::l 

compouncs 0f 3 strca:a. :'his is due to tile !JDT ac,_e;rbir.'oi 

on the s E<~ i ~ ·. n :--: t ;: a r t J c 1 e.~ • I t i s '-~Pro? :: 0 ~ e:- ·~ ': ';' P c ~ e' ~ ~:'""'a .. 

/ ' . ... / 
•~v ' 

BOE-CS-01767 45 



B. Precision, as mecsured by duplicate analysis, is 
considered acceptable. 

1. Original quantitation data 
water= 43 RPD (relative percent difference) 
soil= 20.8 RPD 

2. Quantitative confirmation data 
~tater= 8.2 RPD 

c. Accuracy as measured by Matrix Spikes meets criteria 
for all analyses reported. 

1. QuuDtitative differences are explained (Al). in 
terms of sample degradation and differences in 
sediment loading. 

D. Confirmation: 

1. The reported compounds were confirmed qualitatively 
by second column GC analysis. 

2. The quantitative ratios of: DDT to related co!!lpounds 
were confirmed by additional extraction and analysis. 

E. Validity: 

l. This data is valid. 

2. The original quantitation data (Nov. 22, 1982) 
may be us~d for official reports and enforcement 
purposes. 

,/.,_ --:,. 

. -...JC 

'""'( 

Clef 
~· .. 

... 

t·-
1 
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,_ .. · 

-·-·---·--·- -----· ------- _ ... -.. ·-- .. 

·--
PAUl A TAnOR. Ph 0. 

AtiTHOr~v S ·,·.,.~·.i~. F-n 0 
VICE J'nt s.r ~:If 

PHt:,IOENT 

CHARLES J. SODERQUIST. Ph.D 
VICE PRESIDENT 

RUE\Y A li!...P.!(.It 
SECRETARY.lhtf•~'Jm;:R 

California Analytical Laboratories. Inc. 

I 

Noyember 22, 1982 

Dick Thacker 
Viar & Company 
114 North Colu~bus 
Alexandria, VA 

Dear Dick: 

~5 POWER INN F;OAO 

SACRAMENTO, CALIFORNIA 95824 

(91&) 381·5105 

') 

Enclosed are t~e results of our analysis of ~ine water and ten 
sedim2nt sarr.ol~s received as Case 322Y en :!ove·-;!J~r lO and 11, 1932 
for the ortho and para isomers of ODE, DDD and DDT. 

The water samp1es were analyzed per EPA Meth6d 603. The sediments 
wet·e analyzed per the method in contract ~:a. 58-01-6~07. 

Results are qiven in Tables I, II and III, attached. 

If yo~ have any q~estions, please do not hesit3te to ca11. 

Sincerely, 

CJS:nc 

·~c 

.•... u. 

j .: 

I, 
i; 
l' 

I 

! ' 
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TABLE I ' ....... 
i 

Water Samples 

~~J IIQ/l {~~b} found 

c.'\L I. D. EPJI. I. D. o,p-DDE p,p-ODE o,p-DDD p.p-DDD .Q_JJ-l\DT p.p-D::H ·,. ·n,,~ 
---
$1563 Y2122 11 38 20 21 43 :.:150 

51664 Y2123 7.3 22 26 11 23 120 

Sl6G4D Y2123 duo ~-5 28 35 18 t.2 ?60 

51665 Y2124 14 63 33 16 24 210 

51666 Y2125 9.0 25 15 17 lB 160 ~ ~'.' ; 

Sl6G7 Y2126 8.0 23 13 16 17 liO 

SIC·6B Y2127 <0.1 <1).1 <0.1 <0.1 <0.1 0.63 

Sl 65E:I1S~ Y2!27spike <0.1 <0.1 <0.1 <0.1 7 .o 9.5 

Sl669 Y212G <0.1 1.9 .0.16 O.'i8 o. 75 14 

Si670 Y2130 <:0.1 <O.l <0.1 <0.1 <0.1 <0. 1 

Sl671 Y2131 15 100 22 15 43 ~00 

SHi53:m <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
'~. 

~otes: ~ Spiked at 10 ~~/L each o,p-D~T a~~ p,p-D~T. 

I 

-~ ·~-
·~ I 
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ttl 
0 
m 
0 
en 
6 .... 
...... 
en ...... 

""' CD 

TABLE I! 

Soil S~rnples 

ma/KC1 (rem} found2. 

CAL I.D. EPA I. D. _Q_,p-DDE p.p-DDE _£,_p-Dr1D ~£:DDQ_ 
-----
Sllif:O Y1662 7.7 51 <2.0 11 

Sl5Sl 'r'Hi63 5.9 70 11 22 

~1GS2 Y2132 11 132 <2.0 39 

Sl1.:13 Y2133 5.9 110 68 110 

s 1 'i~l-1 Y2134 0.34 4.3 <2.0 <2.0 

S I(,._:~ :~s-3.. Y~l34spike --- --- --- --·-
s;r,f:.s Y?l35 <1.0 16 n.3 5.6 

SW>Sll Y2135 dup <1.0 15 2.1 5.4 

s 1 ( .. '\6 y ~ 1'36 0 11 12n 41 39 

~. 1 (, .'; 7 Y?l37 1.1 13 3.5 4.4 

SJC,f'.8 Y2133 2.1 33 <2.0 10 

SbW3 Y2139 5.2 28 <2.0 <2.0 

s 1 t>;o:m ----- <1.0 <1.0 <2.0 <2.0 

Notes: ~Spiked at 150 mo/Ko each o,p-DDT and p,p-OOT. 

~ On wet wei~ht basis . 

• ;., 
·,' 

0 'l 
I 

··-- 0 •••• _ .. _________ _ 

o,p-DDT LE:.Q.Dl Percent Moisture 

35 270 29 

30 360 26 

133 1,GOO 47 

180 1,500 34 

0.51 19 23 

93 140 

. 11 190 33 

11 . 220 34 

85. 950 39 

7.4 114 31 

17 190 27 

15 130 36 

<2.0 <2.Q 

..... , ..... ,~~~ ..... ~~~n-.----~----!W!IB-Mm~~""""~~~~~~~~ ..... ., 



A. sri~ed Sam~ 1 es 

CAL 1. 0. EPA I. D. ---
: 51668 Y2127 

Sl€68:·15 Y2127spike 

Sl5B4 Y2134 

s:6c4MS Y2134spike 

B. D~plicate Samples 

Refer to Tables I and II. 

' i 

l-1atrix 
-~-

water 

~1ater 

soil 

soil 

TABLE III 

Quality Assurance 

o,~-001 

added found 

0 <0.1 ppb 

10 ppb; 7.0 p;Jb 

: 

! 

70 

0 o. 51pp~l --

150 ppm 93 ppm 62 

Cali fum in .-:r:r:l,·:!:nz! [.;;f.,,; (l!·:rics. fr:c. 

(!,~-DOT 

added found 

0 0.63 ppb 

10 ppb 9.5 ppb 

0 19 ppm 

150 ppm 140 ppm 

X 

89 

81 

.., 

, '-IC , • 

...... ( 
-~c 

·~·, 

.,. 
';~-

~ 
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SECil(lAHftln(A~V•l H 

California A.nalytical Laboratories, Inc. 

Decen1ber 6, 1S82 

Dick Thack:::l' 
Viar t. Compan:' 
114 North Col~~bus Street 
Alexandria, Virainia 

Dear D~ck: 

5e9S POV/ER 11m ROAD 

SACRAMftiTO. CAL:t-O~IN'A 9~32• 

(91(o) l81·~1<6 

Enclosed is cur areended reoort fer the nine water and ten sedi~ent 

samples received as Case 322Y and cri~i~ally r~oorted on "ovember 22, 

1982. 

Please disc~rd the previc~s report. 

At the reP,t:e:s t of Jerry l·~;Jth ( P.eai on I X E?;.) on ~:ove:r.ber 30 ," ''"e have 

pedorv,erj se:conc-colur::n (J•; SP21CO) Ec-t;c u,:ilj'ses of t::e orirJir.al e:<:ra::ts. 

The re:sultinq ct.romatoora~;s :~re attacr.e~ .:s CJta Se~!: III !· IV (stc.ndar':ls 

an·d samples). The ori~inal chrc:n:n;o~,ra:-:s are attdc:hed 3S Data Sets I 1. 11. 

Please note that a~ invoice for t~is accitional ~ork will be sent lat2r. 

The water sar.ples ''"ere an:~lyz.:d usinC! a r:.ocificaticn of EPA r··~thod C::'8. 

In brief, 80Q r-:L aliquots •.-;ere ex,tractec ·.-lith c1chlcrol~.etl--:ar.e, U•e -ext:-c-cts 

concentrated, excha~1ed to isooctane, ar~ ar~ly:ed ~Y EC-G~ u!:~ng a 1.9 ~ 

by 2 1r.11 (i.:!} a1ass celLo:::" cantair:in'l 1.5": 0'-i-17/1.~5'' OF! helc at 2CC". 

Sample re:;~·cns2s wc:·e co;rp.::.rd to the o':eraaec :-es;:-cn!:.e of o! . .tt":.:r;tic (EP .. ~~) 

reference stc1'1dards of ne !J,p ar.d o,p isc·•e.-s af !:'Ct:, DJD nnd u~T injec~ed 

at 20 to 60 nc:,'ml corcr::ntra;:ions. Sa.~~~e ~11~t1c:1s ':ere chcsen ~c .::ive 

pe<'~ respofls~s ~1ithin a fac~ur o~ fiv~ c~ t~:P. s!:..::.r.d;;n:!5; u: lir.-;,:,nty ~:,Js 

de .. :onstratc-d for this ra11r.e. f...s r:en'.icreC: .;~o·.-;:>, :::e ex:ncts ~-.-et·~ lat.:r 

ani!lyzed by :.::c-GC usino a :?.5 m by :?~m (i.:l) t"J;.;s:; cu~L:~.!l ccntc.inir,n ~-~ <;?":: .. ) 
t>eld at 2C';a; t::ese ai'Jl"ses ·t~et·e quc:1itc.:ive oniJ. •\i 1 ~nitial icer.t~!':c.::tior.s 

\':ere cor.fir .. ~~d \(i~!-. the excention Of 0,:-:~J ;.,.1ich, ~CCa!JSC it C0e~iA!~·j r.i~;l 

p,p-COE (a r.ajcr cc.::< in ~ost sar.ples), cou1c r.ot l;~ cor,fir.:.::d. 

The sedin:e:Jt s:,:::Jles 1·.-er~ ~r;,ly:-e."' u~~~~:: ~::;.~ific:!ti0n of tr.e .:·'?tr.:cc ~et.~il<;od 

in contract ·~3-Jl-f~07. ln jrj~f, ace~,-~:~·; ~ei~~erl l-2 n suLsa-=les ~2re 

mixed wit.-, ~,...·~1 ;:~ c,• ~~·.1r~ ~-!:~t2r ~::.it~..__..-: -:-·.~_r·~·:te~: ~~·~ :.:rJ1:;~2·.: --·_:_~ · -.~:: 

c ... b~·,e fcr<t :.-: -'i.:!·~~r s.::·~·:]s. 

(-,_ - / 

, ·····IC 
·..J( 

·»" 
~'~ 
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Oid: Thacker 
Decerr.ber 6, 1982 
Paoe 2 

The followino co~ments apply: 

1). Chrcmatooril:ns of standard inj<.!ctions·are not available for some of 
the days on ~diich sarr.ples \"lere injected. The EC-l;C used 1·1as reserved 
for this case and was not altered durin~ the project. The averaoe oercent 
standard devintion Of tf.e response OT the SiX reference Standards was only 
9.1 percent over the period of analysis. 

2). Hater sa:nole 5166<1 (":2123), ~1hich Has analyzed in duclicate, contained 
a larae J~lount of susper.ded sedi;nent. The hiol">et· values for both DDT iso;r,ers 
in Sl664D (Table I) is prcbably.due to the oreater amount of sediment which 
was present in the second aliquot decanted frc;n the sample container. 

3). The o,p-orm nne! o,p-O:JE results (Tables I~. II) appear to be sC!:le·HhJt 
l•i<'h relative to the correspondir.a o,p iso~ers \oJhen the chr~rr.attJqrams are 
exa~incd. These peaks were ~enerally s~all and ray hav~ b~en incorrectly 
process::d by th:? data sys ~err.. ~-~h i1 e U:e presence of o, !1-n:::: ·.·•a s confi r;;;ed 
in ~11 ca~es, o,r-non :ou1d not b~ d~e to its c~elutio~ with p,p-CCE on the 
SP2100 column. 

If you have any questions, olease do nol hesitate to call. 

Since1·ely, 

() _,: -~.--. • ....,'\ \ .... (. ·-·.·~ .. ,!. 
Charles J. $6derqui~~. PhD 
Vice President 
Aqricultural end Enviromr.ental Che!r:istry-

CJS:nc 

. .,,,IC 

'"' oc. 
~·! 
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PI\Ul 1\ TAYLOR. Ph.O . 
PHJ~SIO[NT 

AtJTIIO"'Y S WO•;')o. l'h 0 
VICE n;;:-;,~EtiT 

C~I\P.LES J SOOER01JIST. Ph 0 

VICE PRESI·JENT 

RUBY 1\. ULRICH 

SECRETARY/Tr.i;I\SUf\Eil 

California Analytical Laboratories, Inc. 

December 20, 1982 

Dick Tllacker 
Viar l• Comoany 
114 Harth Columbus Street 
Alexandria, VA 

Dear Dick: 

5B9S POW<: A INN llOAO 

SACRAM[tHO. CALIFORNIA 9S02• 

(916) 381·510S 

\ 

\ 

fo.s reouested by Jerry Muth (P.eoion IX, EPA) and aooroved by Linrla Haas 

(Viar & C.:>::-pany) durin[] a conference phone call on Decesbe;· 9, 1982, ~1e 

have reanalyzed renaininn ~ortions of the followino water samples ori~inally 

~eceived on ~ovember In~ 11, 1982 as Case 322Y. 

CAL I. 0. EPA I.O. 

51663-2 Y2122 
51664-2 Y2123 
51665-2· Y2124 
51666-2 Y2125. 

51667-2 Y2126 
51670-2 Y2130 

The rerr~aininn vlater/sedir··::r.t sar::Jles \';ere shaken ar.d about !'\(1 ~L of each 

(plus an additional 60 ~L of S1653-2 for 516630-2 and 60 ~L of 51670-2 for 

51670~\S-2) 1~as pourec into a 50 :r.L oraduated cyl incer. f1fter <;llc~lina the 

bulk of the sedimcn~ to settle (4 hours). 40 reL portic~s of ail sa~ples 

except Sl67Q-2 and Sl67C~S-2 (50 ~L each) were placed in 125 seoara~ory funnels 

and extracted vlith t:·10 10 :::L ~crtions c·f dich1ol'c-r.'et~ane.· The oooied ext:·acts 

w~re concentrated under nitroren, exchanced to iscoctane ard a~~lvzed by u;e:tron

capture oas c~remato~ra~hy usino a G' by 2~~ 1.5~ OV-17/1.95~ rF-~ colu~n ~
eid at 

2ono. Sample peak heicht resoonses were compared-to those of authentic (E?A) 

reference stand?.rds for al1 six isc~ers. 
· 

P.esults are oiven in Table I. Quality Assurance is su~arized in Table II. 

Chro~ato~rams are attached. 

If you have any questions, n1ease feel free to cail. 

Sincerely, 

CJS:r.:: 
/~ -·· .,_ 
'~ ' 

-· 

t -
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CAL I. D. EPA I.D. 

S1663-2 Y2122 

Sl663D-2 Y2122 dup 
.. 

S1664-2 Y2123 

S1665-2 Y2124 

Sl666-2 Y2125 

S1667-2 Y2126 

SlG70-2 Y2130 

SlG70~1S-2 Y2130 spike 

Sl663!m-2 

O,E-DDE 

1.7 
1.8 
2.3 
7.0 
2.1 
3.0 

<0.1 
<0.1 
<0.1 

TABLE I 

Results 

uo/L {enb) 

E·D-DDE O,E-000 

13 5.3 

10 4.8 

16 4.8 

30 3.8 

13 5.5 

25 8.0 

<0.1 <0.1 
<0.1 <0.1 

<0.1 <0.1 

found 

e,o-DOD O,E-DDT E·D-DDT 

6.3 17 43 

5.8 15 43 

7.5 24 103 

5.8 15 113 

5.5 .8.0 23 

8.8 
. 

13 110 

<0.1 <0.1 <0.1 '< 

(f) .1- 110 98 
;i 

<0.1 <0.1 <0.1 
' ; 

-~.,. 
-/ :.,...--
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A. 

B. 

' i ~ 
I ' 

! I 

Spiked Sarr.p1e 

CAL I. D. EPA J.D. 

TABLE II 
Quality Assurance 

o,n-DDT 

added found ---
51670-2 Y2130 0 <0.1 

Sl6701·1S-2 Y2130 spike 100 110 

Due1icate Sample 

Refer to Table I for S1663-2 and 516630-2 

'· 

~.(?-DDT .. added found 'I 
~ 

,, 
!' 

0 <0.1 
-~·.: 
i'.·. 

110 100 98 98 

._ 
' 

data. 

i 

-71-

'i . ' '. 
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STORAGE 
COMPANY 

---TORRANCE-----::_..a.. ___ FLOW -

i-• 

EMPTY s 
·FIELD 

TORRANCE 

.. 
. '· \, 

·' BLVD. . ~ 

l~l 
- ,.,,, ... ·;.-·.·.-... ·. -·~ 

:.:...~'--,-..,.,...•.1:..::... 
:x·~e:.~ IS-:-

CARSON 

·. 

.. ' 

... · ,. 

.... ~ .. A"'Il0 

M.S. 
OAT[. 

6 I I! 182 

,I 
,. 

, ... ·. . ·: ·· S£CTIQN s-s · · 

•. ..... 

·.·:· 

~ '. _,· . 
..... 0 ·,. 

- TORRANC£ LATERAL 
AT MAIN ST. (S.D. 1153) 
GIJ.GING STATION NO.· 

. · · T.G. 69-A.3 

,. 

.· 

LOS AI'.Gc.LES COUNTY 
FLOC:J CO~"':'"ROl DISTR'CI 

WATE.R QUALITY 

-c 

MONITOR I _, 
SAMP:...ING LOCATION rJ -j 
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~~T~HVlL ~~CIC:i<AM 

Pt;!~ :J.- t-:T 
Till~ 15 l Tlflllf,A~ t.ISTING OF ACTUAL SAMPI,E HLUr.S f'OR SF:LF.CTED PARAMETERS 

Hll ~·~tNni"G OAf~ WAS R~OUES!EO ·• STORET ASSUMED THt 8£GIHNING DATE WAS THAT OF THE OLDtST DATA VALUE FOU~U 

~~ tN~~~~ OAT~ WAS REOUrSTED •• STORET ASSUMED THE ENDING DATE WAS THAT OF THE MOST RECENT DATA VALUE FOUND 

ST~1lll'l ~lLfCTIIIN ~A.~ ~YI 

~C~NCY CnDf(Sl ANO STATION NUM~ER(S) FOR THE FOLLOWING ACENCY(S)I 

1\CALAFO 

pATA ~P>CIFTCATlO•SI 

~f ,)II> S I< D PA~A•!~TF'RSI 

Pl~A~ETfR CUO~S AHO ABRREVIATIONS 
H li•O DI>C WHL SI>IPL UGIL 
lQ300 P,P'DDT TOT UG/L 
~~~~~ O,P' oon WHL SMPL UG/L 

••tiOT~•• 

39365 
39l~S 
39320 

ODE WML SMPL UG/L 
o,pt DDT WHL SMPL UG/L 
P,P'DDE TOT UC/L 

~u ?YMAN~ cnor RESTRICTIONS.WER£ SPECIFIED • COMPUTlTIONS WILL 

~F pf~FIIP~~D WITHOUT R~GARD TO DATA REMARKS 

~~~T~ ~t sT~tc.rtr.lt:s: 

• ••aJT~ • • 
"'' ~f~TN l"~lCATnR ~~STPICTID~S WERE SPECIFI~D • COMPUTATIONS WILL 

~~ P[~~owr~D WITHOIJT R~GlRD TO DEPTH INDICATORS 

•• PI liT~ •• 

39310 
l9ll0 
l9l27 

Nl> C~I~/Cil~Pn~IT~ R£STRICTlONS WERE SPECifiED, SO BOTH GRl~ AND COMPOSITE SAMPLE TYPES MAY HAVE 

~ffN r~rLtlnfD • CO~PUTlTIONS WILL BE PERFOR~ED WITHOUT REGARD TO SAMPLE TYPE 

••tlllTf•• 

DDT 
P,p•oon 
0 P DOE 

Nil C<•PVII~IT£ Sl~PL~ RFSTRICTIONS WERE SPECifiED • COMPUTATIONS WILL INCLUDE STATISTICAL FEATURES OF 

!H~ cn•PD~ITING PROCESS, PRODUCING VALID RESULTS ONLY ~HEN SOPHJSTICAT~D COMPOSIT~S ARE MDT ENCOUNTERED. 

~P~ClfV Ct!~PnsitE HANDLING KEYWORDS "ANC" AND/OR "DSROC" IF NEEDED 

ttttt END OF SUM~ARY SECTION ''''' 

WHL SMPL UG/1.. · 
TOT UC/L 

WHL SMP L Ur./L 

L ....... 



, .... ,.,._'\••!. "''·~~·r,"-'.1 -"' ~·'',.._,,.,.,'~-.'I.',,,, • · •'-•.,.-!.-•- l • • -"' .-•.. -.. ~ '. 1; 

oT•l•>.T ~f1~1fVn I>ATF: 8l/OI/13 TORMA I 7.6320050 TG 69AlJ1 1 
]) 50 19,0 118 16 45,0 2 
TnRRANC£ LAT~HAL ~ MAIN AVE"U£ 
06017 CALIF"URNU 
DOMINGUEZ CHANNEL 1406 
TORRANCE QUADRA~GLE 

/[\~A/~"~"Tf$T~r~M 
21CALAfD 170923 

0999 fEET DEPTH CLASS 00 CSN•RSP 0308240•0402742 

JQ360 ]Q)65 39310 39300 39305 39310 39)15 39320 39327 

t:~ TF T I"' DF:I'TH 0110 DO F. DDT .P,PIDDT O,P 1 DDT P,P 1 DDD o,p·l DOD P,PIDDE 0 P ODE 

~kll~ OF ~HJ, .S'tPL wHL !;MPL WilL SMPL WHL SI!PL WHL SHPL WilL S~P 

T(, DAY fnr IJGt!. II GIL UG/L TOT UGIL UG/L TOT U:OIL UG/L TOT UG/L L UG/L 

7711•1/'ll 07 10 onvo 0,010K 0,120 0,230 
17. Ill 0 I C.9 15 nnoo 0,020K O,OlOK O,I30K 

'''llt07 on no 0,020r. o,oeoK 0,310 
77/lltll 1n on nn1n 0,020K o. 370 
.,loj /II 1 1 ff"' n,., 4 n o o 0 o 0,270K 0,410 
1):jf,1!/10 01 30 (I(J 20 n,100K 1),440 
7" I •1 I I I ~ 2 <1 4 ~ 0 U ( 0 0,090 0 • .170 0,860 
7 ,.tl•ll 01 n '7 1~ noon 0,0201( 0. 120 0,370 
1"1tll"JIU1 I q ~•1 0020 0,0201( 0,400 0, 790 
I., I,,) I:- P. 21 ~o oo:;>n 0,020K 0,2b0 0,540 
,..,. :n '1 o 4 1/ ~0 0020 0,020K 0,510 

0,190 .'4tL4.t\'~ n~ 'SC• ,.,O•lO 0,020K 0,020K 
1 t"i I cl ~ I 0 3 I) 1 4S OQ<O 0,020K 0,070K O,OlOK 
; ;. ,• 'r ; •) 1 fl'7 (1('! OOf)O 0,02~K 0,020K 0,020K 
1~; {·11111 1'16 4~ oroo 0,0301( 0.170 0,200 
1"" ~,,.7 0~ ~s l)noo 0,0201( 0,020K o,o2oK 
, "'" r. Q, (, ~'- (l ... 30 1)0 20 0. :;>10 0,020 0 ,160K 
; H /}1l/ 0 ':1 (<f. 3n onoo 0,020K 0,020K 0,110 

'"''~1'''1 C•'; ~(1 C•l100 o:o20K 0,050 0,450 
1 ~' 1 J I) 1 19 ~r, 007i) 0,020 0,260 0,610 

1•!1Jtu4 o~ 20 nnoo 0,020 0,0)0 0,140 

) " li/H 17 ~~ 0021) 0,010K 0,4'11) 

, •, I) 1 J t1 ~ lin 1~ oono u. ·190 0,420K 0,020 
'}.,I') 1/J ~l I I •\0 0010 0,1)701\ 0,!901( 0,200 
1'~/11}/0'1 0,.. )1) 0020 0, 710 0,270K 0,800 
79t0J/0~ c~ on ooo~ 0,0201( 0,010 0,190 
'1-l!CI)t21 14 (•0 OOJO O,ObO o.~so 

1o~ti.~t(\i 07 00 000() 0,0201( 0,020K 0,0201( 
1., I('') I 11 '} 0"" 15 0000 0,020K 0,020K 0,020!( 
1 '11 (," /IJ 1 oR o~ noon 0,020 0,020K 0,0301( 
1··,c·1t<•• o7 ~o oono O,OlOK O,OlOK 0,050 
7..,/(ltiJ(•o OP'i 40 0•")00 0,030 0,020K 0,020 
'?q;,·.~;(.~ 10 oo noon 0.020 0,020K 0,020K 
7 'i/ l'l Ill.; 06 10 r.ooo O,OlOK 0,0101< 0,01.01( 
7q/11102 05 ~0 oooo 0,010K 0,010K 0,034 
1~11210) 0~ 10 nono •), 0201t O,OlOK ti,1401C 0,134 O,UlOIC O,OlOK O,OlOK o,otoK O,OtOIC 

~ 
.\ 
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---:-.'7" 

.. =a M arm N'l#li""""R'iG!*' :smr ~~~~~ll:lllliBIZI';*I'I&;kk¥*6~~~£+:1'~*i!i$1DiiiiG~~?"IIIIIIIIIEiali&l~lll!lllliilll8al~mi~IIIIIIIIIIIIS.~Ia~!i~~HIIBIIii~~~~~~~~SI.-~~IURIIIII ...... a.. 

5T~PKT ~lT~J~V~L O~Tf 81/01/13 
TOR~Al 7.6320050 TG 69AlJ1 1 

33 50 19,0 liS 16 45,0 l 
TORRANCE LATERAL f MAIN AVENUE 
06037 CALH"OPNIA 
OOMINGU€Z CHANNEL 1406 
TORRANCE QUAORANGLE 

;TYPIIA~hnl/STR~A~ 21CALAP'O 770923 
0999 P'EET .DEPTH CLASS 00 CS~·RSP 030e240•0402742 

Hl60 39ln5 39370 39)00 19305 39)10 39115 39320 39327 
r~H rl ~~ t'fPTt1 nn11 ODE DOT P,P•DDT O,P' DllT P,P•DDD O,P 1 DOD P,P•DDE o P on!: 
!'. R 11 ~· llf WHL SMPI. WHL S~PL WHL SHPL WHL SHPL WHL SMPI. WHL S~P 

1(! T•A Y rn:r UG/1, uc;n UGIL TOT UGIL UG/L TOT IJG/L UG/L TOT UCIL L UGIL 

~0,011n~ n~ 51 oooo 0,784 0,414 o. 22) O,OIOK 0,223 0,688 0,096 0.310 0.124 
R 0 tl~ \ Ill Q 11 ~·' ~0 10 0,550 O,UO 0,045 0,448 1,270 0,112 0,365 0,194 
~~~nz1u~ Ofi no oooo O,D40K 0,050 0,130 0,106 0,031 O,OIOK 0,031 0,014 0,042 
~i")/l,'l/1~ Ia os oazo ~.200 0,490 1.320 0,877 0,133 0,072 o. 344 0,153 
l'jl).fl·l/2!1 05 !'I~ 0020 0,020K 0,110 0,530 0,385 0,153 0,0101< 0,0101( 0,080 0,0]9 
~OIOJIUn Db 10 Ov20 0,0201< 0,040 0,080 0,236 0,060 O,OIOK 0,011 0,027 0,028 
~~,0~;0~ 09 4~ oooo 0,020K 0,050 0,290 0,126 0, 071 0,0101( 0,010K 0,032 0.020 
•l10,,o~ ns ~o oono 0,020K 0,030K 0,300 0,248 0,102 O,OIOK 0,0101< 0,023 0,010K 
~0/flt./04 ()~ Jn nooo 0,0101< 0,020 0,270 0, 230 0,040 O,OIOK 0,0101< 0,020 0,01011 
... )101110 0~ 10 000~ o.o~o 0,040 0,090 0,090 O,OIOK 0,050 O,OIOK 0,020 0,020 
~0!0•;UR 0~ ~~ 0000 n,vtOK O,OIOK O,O!OK O,OIOK O,OIOK O,O!OK 0,0101( O,OIOK O,OIOK 
b II I,,~ I tl) tl6 1~ nooo 0,040 0,!10 0,010K O,OIOK O,OIOK 0,040 0,010K 0,040 o,oao 
,. ·.11 t n 1 n ~ I)~ I~ 00<10 0,090 0,010 0,030 0,020 0,020 o.otoK 
~I) I 1 1 I 0 7 11 b 15 QullO 0,010 0,120 0,100 0,100 0,0101< 0,010 O,OIOK 0,120 0,0101< 
I" ',J I\ (I (1} i") ~ 4n I,Oi"~O 0,010~ 0,010K 0,020 0. 020 . 0,0101( 0,0101< O,OIOK 0,0101< O,OIOK 
t' I) /1) / \) 41 II ~~ OIJ20 ~.560 9,720 ],190 0,0101< 0,~50 4,520 0,610 
~J/I,Jt•lo rq~ ~~5 ('t00U O,OIOK 7,470 4,070 4,080 O,OIOK 0,01011: 0,010~ O,OIOK 7. 480 
bllll/l 0 I 0 20 M>20 4,100 3,160 39,200 ]5,200 ],970 2,720 1,380 ],150 0,460 
Hlt02!Cl4 Qij ]0 0000 O,OQO o.o~o 0,400 o, o 1 o· 
'1/0]fll2 12 11 0<120 1,470 1,550 18,700 16,000 2,650 o,q9o 0,480 1,350 0,200 
illfr.l/10 0~ B 0000 0,)50 0,)00 1,390 1,080 0,3.10 0,150 0,200 0, 230 0,010 
~1/l•~/U') 09 10 0000 0,040 0,120 0,400 0,310 0,090 0,040 0,0101< 0,080 0,040 
A11u71UQ ns 5~ oooo 0,0)0 0,090 0,100 0,080 0,0·20 O,OIOK 0,030 0,030 0,060 
"1'""117 n~ o~ nono 0,7)0 0,130 0,180 0,120 0,060 0,080 0,150 0,060 0,070 
AI/J~/D1 n9 05 onoo o.o~o 0,060 0,090 0,070 0,020 0,060 0,0]0 0,040 0.020 
b1110107 09 0~ 0000 I,A70 1,140 0,0101( O,OIOK 0,0101( 1,810 0,0101< O,OIOK 1. 740 
~1111/G~ 09 1n nnno 0,110 0,140 0,400 0,330 0,070 0,070 0,040 0,100 0,040 
ni117/0~ a& 411 ocoo o.n•n 0,110 0,110 0,080 0,030 0,030 0,010 0,070 0,040 
~l1n110~ !O 05 0020 0 ,)30 0,600 I ,650 1,360 0,290 0,2~0 0,080 0,460 0,140 
•2IO},nl o9 20 onn~ O,OtOK 

ouoo n.nto~ 0,0101( 0,010K O,OIOK O,OIOK 0,010K O,O!OK O,OIOK 
1!12/IIJ/112 II on 0020 O,HO 1,890 5,550 2,390 ),160 0,370 0,070 1. 710 0,180 
8llnltU4 09 2n n000 0,290 0,080 0,060 O,OIOK o,o7o-- o,o3o 

onr:n o.n~o 0,100 0,310 
&2/•)1117 0020 ~.410 0,870 •• )10 ,,SIO 0,800 O,llO 0.100 0,1110 0.210 
~ 7 ' ,, 4 1.1 ~ n 9 I co non1 (J,h10 3.5~0 2,7110 !,lAO 0,980 0,470 0,200 2,810 O,HO 

~ 

' "J 
-J 
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~.r~NMCS* *'*'*" Fez E5 &W WGL MR & **&'!"6" E?3ZW7F 

srn~>~T RoTRIE.VAI. O~TE Sl/01/13 TORMA I z.e32005o TG 69AlJ1 I 

33 5o t9,0 11e 16 •~.o 2 
TOR~ANCE LATERAL ' MAIN AVENUE 
060)7 CAL!rORNJA 
DOMINGUEZ. CHANNEL 1406 
TORRANCE QUADRANGLE 

1 rn• A/ A~~riT I ST~~ AI~ 
21CALArD 170921 

0999 rEET DEPTH CLASS 00 CSN•RSP 0309240•0402742 

19360 H365 39370 39300 39305 39310 39]15 39320 39327 

i 'Tf T 1M> ()~PTI1 000 ODE DOT P,P 1 0ClT O,P' DOT P,P•ooo O,P' DOD P,P 1 DOE 0 P ODE 

~ ""ll '"I llf WHl, S••t>L WilL S'IPL WHL S"PL WHL S"PL IIHL SHPL WHL !HIP 

ru f'H Fn:r UG/1, UC:/L UG/L TOT UG/t. UG/t. TOT UG/t. UG/L TOT UG/t. t. IJC/L 

~2'"~'\s o9 25 naco 0,200 0,450 0,570 0,470 0,100 0,150 0,050 0,400 o.osn 

62t0Ftl! 09 2S 0000 0.030 0,060 0,010 0,050 0,020 0,030 0,010K 0,040 0,020 

82tCq/lh 09 50 0000 n.oao 0,080 0,140 0,110 0,030 0,010 0,010 0,050 0,030 

d2tl0/12 09 20 0000 O,OIOK 0,630 0,010K O,OlOK 0,010K 0,0101( 0,010K O,OIOK 0,630 

g2111/02 09 30 0000 0,010K O,OIOK 0,020 0,020 0,0101C O,OlOK 0,010K O,OlOK o.otoK 

~ 
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••••• • •••• • • • • • • • • • 

.... ~TORET Sij~~ARY S~CTION • ••• 

FPL(,nWIHG IS A k~TRIEVAL or OAT' FRO~ TH~ ~NVIRONM€NTAL PROT~CTIO
N AGENCY'S STORET SYSTEM, 

A OATAHASE OF SAMPLING SJTFS A~O THEIR ASSOCIATED ~UALITY DATA, TH~ INFOR~ATION WAS 

~~~~tEV[O ~~INC SPE~IFIC STORET INSTRUCTION SETS IN COMBINATION TO SELECT ONLY TH~ DATA 

RFQUE~TE" F"R THI~ RETRitVAL, hRIFF EXPLANATIONS OF THE INSTRUCTION SETS ARE INCLUD~O SELOW, 

QU~~TIONS MAY S£ OlH~CT~U TU TH~ STURET USER ASSISTANCE SECTION Af 

(202) l82•7220 OR (QOO) 624•9067, 

•••••••••••• 

rnLLOWlNG IS THE rOR~AT FOR THE STATIOij HEADER INrORHATlON WHICH APPEA~S 

P~ EACH PAGE OF THE PfTRIEVAL UNLESS STATlDN AGGREGATION ~AS PERFOH~~O 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
••••••• • 

STATION NU~BER!Sl 
o 

loATIT 1JOE./LONGITUOE PRECISION COOl: o 

STATION LOCATJDN • 

STAT~/COU~TY CODE STAT~ ~ARE COU~TY NA~E o 

• 
~AJOR AASlN HA~E MAJ/~lN/SUB AASIH COOF * 

* 41NOR BASIN NA"'E o 

•~T~TIUn TjP~ 
AGENCY CODE HYDROLOGIC UNIT CODES o 

*LiJCATlON VERIFIEO AY/OATE STA, DEPTH STA, STORED DATE ARCHIVE CLASS CSN•ASP* 

• 
• 

OWIV~R ~ILE IHDEX 
* 

• 
• 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
••••••• 

C"O~TTIIII~O llrl I<E~T Plt;F:(S) 

•• •• •• •• • • 
**":'' •• 

• • ~· •• ...... • • • ., 
• • •• 
••••• • • •• 

••••••• • • 
• •• 
• •• •• • •• 
• • • 
• • • • • 

••••• • • • • '' • • •• 
• • • • 
• & • • 
• • •• 
••••• .. 

•• •a•••• •• 
• • •• 
• • •• 
•••••• •• 
• • • • • • •• • • •• •• 
••••••• •• 
• ·~ • • • 
••• • • • • • 
• •• ........ •• • • 
••••••• •• 

• .. 
' •• • •• • • • • • • 
• '' •• 

••••••••t4f4tt••••Y•······~··························f··
························································

············ 

••~•·••••••••••••••,••••••c•••••••
••••••••••••••••••••••••••••••••••

••••••••••••••••••••••••••••••••••
•••••••••••••••••••• 

lf77- lf9':L {)!<, Y t/E.Ifr~c~ STA-71.57/C./}L 5V~/IIJ,1/<, Y 
:.--,c. . .. , .... 

") 

'~ 

w 
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r·.:·~= r 1vr ,,, 
Tt•lS I~ A~ !MVY~TUPl RFTHI~VAL SHOWIN~ SUM~ARY STATISTICS FOR SELECT~D ~ARAMETERS 

'" H.C.\1'" 1''0. n~n; •·As Rf'OIIF.STEil •• STURET ASSUMt:O THI!: IU~CINNHIG IJATF. WAS THAT Of THF. OLDEST DATA VALUE rOIIND 

·:t~ > ••r tr••: tJA'I ,. w~s ~•:clllt:S1'f'll •• :ITilMET ASSll~i-.:0 THE t:~OtrHi !lATE WAS THAT Of' THE HOST RF.CI::NT DATA VALUE FOUNO 

~P .. Tf•t'• .'-f.I.F.l'rltlll "AS 14Vr 

Ai! r r\' ""' t (:") A•'fl S1ATIC1N Nl1Hf!ER(5) FOR TK£ FOLLOWING AGI::NCY(S)I 

i 1 c r.T. t. ~" 

,.~rr • .:..~~·· C! .. JCfi,.JiJ•1!'s 

rt· ·)111- .... r ... n P/.QA"fTF~S: 
I' r ~A· I'T r ~ ClliJF.S AI' I> ARII~EV IATIONS 

4 .... ~ ;., • \ t'r~'' WHL ~'IPL UGIL 39365 00!: WHL SMPL UG/L 

3 ·":. j 1)\) I', P • en r TOT Uc;/L )0305 INVALID PARA~ETER CnDE 

~ '131.., P,P 1 !lOll W~L S~PL UC/L 39320 P,P 1 00E 

••t·i·1~ •• 

'"' ~F···~~~ Cni'F: ~f'STRICTIO!<S WERr SPECIFIED • COMPUTATIO~S liiLL 

•·~ P> "f'l~ufn ~IT!InUT REr.ARO TO DATA REMARKS 

11•1~ ~~~THII"T[tl~SI 

1 '"'~k Ill ~rtt nf 10 rf.F.T 

L •'1 t •• 

TOT UG/L 

39370 
39310 
39327 

''" ,;~A~tf'~>WOISJTE ~~.STR!CTlflNS wERF SPECIFU:O, 50 I!OTH GRAB. A••o CO~POSITE SAMPLE TYPES MAY HAVI: 

'" t 1- I' Cl ""~ 0 • CnMPIJTATlO~S I' ILL B£ PERFORttED WITHOUT Rtr.&RO TO SAMPLE TYPE 

••i11•1~ •• 

DDT 
P,P 1 DDD 
0 P DOE 

,,,, co•·Pnst Tt: s~~PJ,F: RF'STRICTIIINS WI::RE SPECTriF:D • COMPUUTlfliiS lo/TLJ, INCLUI'£ STATISTICAL FEATURES Of' 

)l•r C"'~••SIT!';r. Plli1CfSS, PACIIlUCtNr. VALID RESULTS !INLY li!IEtl SOPHISTICATED COMPOSITES ARE NOT ENCOUNTERED. 

-~~>:Clfl trl'o~tlS!H: II~''I•LINt: I<EYI<OliOS "ANC" ANDIOP "DIIROC" IF NF:ED£0 

•u•• £110 Of' SIIH~II\IIY SfCriON ••n• 

WHL S~PL UG/L 
tOT UG/L 

WHL SMP ... UG/L 

wL 
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~ll,ft.T ~t T~JI-VAI, n~rF: ~l/Ol/1R . JhVENT • VFRS[ON OF S~P. 1981 
T0Rt1A T Z~l20050 TCO 69A3J1 1 

33 so 1~.o •18 16 4~.o 2 
TOR~ANr.g LATER~L ' M-IN AVENUE 
06037 C.A!,IfiJqr~IA 

DDntWGUEZ CHANNEL 1406 
TnRHANCK QUADRANGLE 

/1 )'I'A: "' 1~·1 l/~ rrt-:AJo' 210LAFD 110923 
09CICJ CLASS 00 CSN•RSP 030~240•0402142 

t· :0;.;;. !· ~ 'I ~ ._, RM~ NUMBER ~•:All VARIAII-C'E: STAll n£V C"ll~F YAH STAND f:R >IAHMU~ 'I!NPIUK AfG DAlE ~ND OAT£ 

1'i>•IC· l'.f 'Llr.J tnT 11GIL 2l ,4.39)04 • 787228 , PR72~9 2,01969 .IASOOb 4,0~000 .0201100 19/12103 82111/02 

K 6 .o1onoo-,931~-•o • ';noooo ,000000 ,DIDOCO .010000 90/01/08 92/10112 

TOT 29 ,350483 ,64Q8~<1 .~Obt3a 2,3000~ .149~96 4,09000 ,010000 79/12/03 82/11102 

J4 11 n i-'. P 'llf•ll To·r ur;IL 11 ,229294 ,210891 ,4!>9228 2. 0•1279 .111379 1,81000 ,OJCOnn RO/OI/08 R7tOCJ/16 

K 12 ,010000 ,634E·10 ,000008 ,000791 ,000002 ,010000 .o1oooo 79tt2t03 a2111t0' 

TOT 29 ,138552 ,132591 ,!64130 2.62812 ,061617 1,S1000 ,010000 19/12/03 H//11/ 

14.\15 ll,P I 110(~ ~HI, :;!'I'L ur.tL 12 ,0122~0 ,00~140 ,01!~91 ,9~~2e8 ,02069& • 2(•0000 ,010000 dC/DI/08 P2/09/l 

1!. 11 ,010000 .4l6f•10 ,uouoo7 ,0006~1 ,000002 ,010000 ,010000 19/12103 A~/11/02 

. TUT 29 ,0357~9 • 002993 ,OS410S 1.~29A5 ,010159 .2~00~0 ,010000 79/12103 ~2/11/02 

}•li)O I',I"Prf: TilT IJCIL 21 ,218047 ,31i3100 ,b02578 2,1bl52 .131493 2,810~0 ,014000 80/01106 A2/09/16 

K 8 1otoono ,1\6~~~·10 • 0(10008 ,OOOBlf> ,000003 ,01(1000 ,OIO~OU 79/12/0l P2111/02 

TOT 29 ,160655 ,268311 • 511989 3. 22423 ,096188 2.81000 ,OIGOOO 79112103 82/11/02 

•" Jl7 c· r rrr. 1'11-11., ~~~p L UGIL 21 ,54011;2 2,•,9146 1.~4051 3,0H81 ,358001 7,49000 ,010000 S0/01/0A 82/10/12 

~ 9 ,010000 ,5R/f.•10 ,oooooe ,000163 ,00000] ,010000 ,010000 19/12/0l 82/11102 

TOT ]0 ,3RI5ll 1,91738 t,3Y469 ),62929 • 2~7809 1,48000 ,010000 79112/03 82/11/02 

j 4 jt 1_1 Dill' ~HI. SI1~L IJG/l. 23 ,215391 .111205 ,41l.H9 1.92101 ,086211 1,&7000 ,010000 78/12/0~ R2/0Q/I6 

~ 28 ,02S571 ,002383 ,048816 1.70857 ,009225 • 270000 .010000 11110103 92/11102 

TOT 51 ,112&23 ,09~431 ,292286 2,:19065 ,040928 1. 87000 .010000 71110/03 82/11102 

l •lJt.• iJOI- >'HL 1>~PL llr./1, 30 ,56:!799 2.17845 1,47)96 2.62253 • 269412 7,47-JOO .020000 77110/03 82/\0112 

K 21 ,040000 ,001800 ,088311 2.20194 ,019272 ,420000 ,010000 17/11/01 ~2/11102 

TOT 51 ,34152~ 1,33415 1,1550!1 3.323~2 ,161740 1,47000 ,010000 71/1Q/03 Q2/l110l 

j'l3 HI l'llT ot1L S'IPL I.! GIL 36 ,411027 ,629342 ,793311 1,93007 .132218 4,01000 ,020000 77/10/0] 82/11/02 

It 14 ,032951 ,001914 • 0431!'il 1,33160 ,01169] ,140000 ,010~00 17/11/01 82/10/12 

TOT 50 .3~5140 ,419457 ,692419 2,2f>922 ,0979H 4,07000 ,010000 77/10103 R2/11/02 
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CALIFORiUA NUSSEL WATCH: 1980-1981 

PART II! 

SYNTHETIC ORGANIC COMPOUND iN MUSSELS, 

M. CALIFORN1ANUS AND M. EVULIS, 

FROM CALIFORfiiA'S COAST, 13AYS AND ESTUARIES 

by 

Michael Martin1 

Da~id Crane2 

Thomas Lew2 

Warren Seto2 

California Department of Fish and G~me 

Prepared for 

State Water Resources Control Board 

Division of Technical Services 
Surveillance and Monitoring Unit 

February 1982 

\Iarine Poll uti en Studies Laboratory, ~~onterey 
2~ish and Wildlife Water Pollution Control Laborato~'· Rancho CorcJva 
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DDT Compounds 

Coastal Resident Survey 

The DDT compounds, expecially ODE, have had ~tidespread effects 1n 

southern California upon such species as the Brown Pelican and the 

Double-Crested Cormorant (Risebrough et a1., 1980). l~ord and Striplin 

(1980) postulated that DOT might have been the cause ~t major changes 

in the microcrustacean abundance at Whites Point, Pales. Verdes Peninsula. 

Mearns {1981) reported that the discharge of DDT at Whites Point caused 

accumulation of DDT in sand dab, a flatfish, to levels above U.S. Food 

ana Drug Administration limits for human consumption •. Another indica

tion of the accu~ulation of DOT in marine organisms was the-discovery 

at the Los Angeles Zoo of acute DDT poisoning of three (3) species of 

fish-eating birds. The pesticide· Nas found to have originated "in con

taminated feed, principally queenfish, collected off the Palos Verdes 

Peninsula (Clarke, 1978). Finally, Young et ~- {1977) repor·ted that 

despite major decreases of DOT emissions from the Los Angeles County 

~anitation District outfall, only minor decreases were observed in DDT 

concentrations in bottom sediw~nts and flatfish near the discharge. 

The principal source of DDT compounds to the Southern Calitornia 

Bight was found to be the discharge from this outfall at ~!h1tes Point. 

An industrial ir:out of JOT compounds into the municipal system was 

terminated in 1970 and rP.sulted in an a~pr~ximately 94~ declir.e in 

discharged amou~ts (Schaefer, 1980). Young and Heesen (1976) indicated 

that aerial fallout of DDT cc=pounds was a najor source into ocean 

waters of the Southern California 9ight. R;sebrough et al. (1980) 

postulated t!Jat this fallout ;r.i<;ht be the source of nigher DJT levels 

17 
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reported in the Los Angeles-Long Beach Harbor complex by both the 

National r-:ussel Watch (Goldberg et &. , 1978) and State Mussel ~latch 

(Martin et ll·. 1980) 

In 1971 and 1974, the Southerri California Coastal Water Research 

Project analyzed mussel tissues along the portions of California coast 

for DOT compounds. State Mussel Watch included some of these sites, 

as well as additional sites, in its annual DOT survey from 1977.through 

1980. The analytical methodologies for COT compounds are sufficiently 

similar to allow comparison of data in all of these previous surveys 

(see Risebrough et ll·• 1980; Martinet!}_ •• 1980). 

In examining C~T metabolites in several species of fish and crusta

ceans from southern California waters, MacGr~gcr (1974) found biocon

centration of DDT and, in addition, changes in the proportions of DOT 

related to its other metabolites, ODD and ODE, in the ocean for the 

years 1949 to 1972. Between 1949 and 197a, total DDT in fish and sedi-

ments increased off southern California. The major source of this 

insecticide apparently ~1as the waste stream discharged to the Los Angeles 

County·sanitation District's wastewater treatment system by a major 

manufacturer of DDT (~iacGragor, 1974). Fol1o~1ing cessation cf DDT 

discharge into the ocean off Los Angeles in 19i0, a change occurred in 

the DDD:DGT ratio found in fish tissue. rrior to 1970, cn1y eight 

of more than 500 specimens of a certain fish contained more ODD than 

DOT. MacGregor (1974) reported tha~ five specimens of a deep sea fish 

species taken in P.pril 1972 contained more DC:::l than DOT. It was his 

opinio~ that this shift in the QDD:CDT ratio was caused by the deposits 

in the industrial wastewater system that was cleaned for six months 
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between Dec~~ber 1970 and July 1971. 

In 1980, mussels 1~ere analyzed for DDT compounds at 12 coasta~ 

stations and 3 bay stations to compare ~tith previous surveys, and 

detect any spatial and temporal trends in concentration (Table 5, 

figure 4}. The.Royal Palms station. historically the California 

station l·lith the highest pp' DOE concentrations in mussels, again had 

the highest pp' DDE levels in corr.parison with other California stations 

this year. ~lussels at Royal Palrr.s remained at levels similar to those 

reported for 1979 (l·lartin et &·. 1980). l".ussels from Anaheim Bay 

also had relatively high pp' DDE levels in comparison with other 

~ California stations. The pattern sho1-1n by these data, along 1·1ith 

the other southern California coasta1 stations, is that of greatly 

reduced rate of loss of DDT compounds in ~ssels in comparison with 

the rate of decline reported in the early 1970's. Thus, the termina

tion of the discharge of DDT compounds and a general restriction in 

its use in the United States has not necessarily resulted in an 

·immediate decline in DDT compounds in rrussels to predischarge conditions. 

The patterns of percent distribution of the three swrrr.ed analogs 

of DDT in 1980 mussels at Royal Palms, Corona del Mar, and Oceanside 

(Table 6) were compared with ~acSregor's (1974) earlier reports (Ta~le 7} 

of DDT in southern Ca 1 i forr. i a marine 1 ife. The order· of abundance of 

the DDT ar.a1ogs in rr:ussels 1-1as identified to that pattern shC'.~n in 

earlier fish sa~ples (~ac~regor, 1974). The ranges of percentages cf 

each analog from the 1980 mussels in comparison wi~h the 1970-1971 ~colec 

fish sa~p:es U·~acGregor, 197.1) ~1ere di ffe:-er.t: both mussel a::d fi$;, 

tissues had ao~roximately 78-90~ of ~~£. but differed in percenta~2s cf 
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TABLE 5. Concentrations of pp' DOE in !~Jtilus sp. in resident w.usse1s 

alc~g th~ California coast, ~elected bays, harbors, and i~l~nds 

between 1977 and 1980, expressed as ng/g on a dry ~re.ight basis. 

Station 1977* 1978** 1979 1980 

California mussels 

1 - Trinidad 8 5 7.6 13 

2 - P]!gmy Forest 15 6 11 18 

3 - Bodega Head 16 9 41 25 

4 - Duxbury Reef 9.8 8.6 

5 - James V. Fitzgerald 175 7 8.8 14 

7 - Pacific Grove 9 18 68 58 

8 - J.P. Burns 31 12 26 27 

9 - Santa Catalina Island 
14 

Ben ~lesion 

10 - Santa Catalina lsland-Err.pire 2e 

11 - Royal Palms 1,100 275 1,900 1,300 

14 - Corona del Har 64 78 180 220 

15 - Oceanside 45 66 136 390 

Bay mussels 

6 - Elkhorn Slough 160 28il 

12 - los Angeles-Long Beach Harbor 230 790 470 

13 - Anaheim Bay 1,100 970 

-- = No value reported. 

* 1977 and 1978 values are from ~isebrough et .!}_., 1980. 

** Hean value; N=2. 
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Figure 4. CcncentrJticns of pp' ODE i~ 1S20 resident ~ussel 
collec~ions as ng/g cry w~ig~t. 
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TABLE 6. Percent distribution of pp' and op ODE, pp' and op 000, and 
pp 1 and o:,.. DDT in mussei ti.ss.ues ffom :.electad 192~ re:>id£nt 
collections. 

Percent (%) as 
onT 

(J)• 

O·· 

~c. 
·~-. 

ODE 
location {l: of ED' and OE} {l: of 

ODD 
EP' and OE} {1: J:!P' and ool i·f~~~ 

Fe~ 

Royal Palms 87 12 1 

cm·ona del Mar n 14 g 

Oceanside 65 20 15 
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ODD and DDT. In general, mussels had a higher percentage of ODD than 

did the 1970-1971 fish samjJles (V.acGregor, 1974). 

Bay Transplant Survey 

Five areas of California 1·1ere 'identified 'in the 1979 Mussel Watch 

Report {t·1artin et 2.l_ •• 19eO) as having notably higher DOE residues in 

mussels: San FranCisco Bay at P.ngel Island, Port Hueneme, Los Angeles

long Beach Harbor, Anaheim Bay, an~ San Diego Bay at Shelter Is1and. 

The mussels at the San Francisco Say-Angel Island station had a dra

matically lower ODE value (71 ng/g) in 1980 (Table 8, Figure 8) in 

CC'mparison with 1979 (~~artin et ~-, 1980). In comparison ~lith other 

1979 San Francisco Bay stations, samples at Ange1 Island appeared to 

be quite different (l~artin et ll·, 198Q). In 198C, hO' .. Iever, this sta

tion conformed to the pattern of the other sta:ions in San frar.cisco 

Bay. Nm·tport Harbor, on the other hand, shewed substant.ial incr·ease 

of ODE from 32 ng/g in 1979 to 880 ng/g in 1980. These bto stations 

should be carefully examined in the following year's surveillar.ce to 

determine if there are major changes cccurring. 

The pattern of pp' DOE (Figure 5) in mussels fro~ the transp1ant 

stations was one of higher levels along the southern California bays 

and harbors in the vicinity of los. /l.ngeles, and lower cor.centrations 

at offshore islands, as weil as in central and northern California 

sites. San Francisco Bay stations shewed generally higher levels of 

pp' DOE than nearby coastal sites. 

Keith and :-tunt (1966) rejJcrted JDT ccntert for 3 'lariety cf c.a~als, 

birds, and "'res~water fishes of Calihrnia. ihey sta+:.ed that in '1tarm-
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TABLE 7. Summary of percent of pp' ODE, pp' ODD and pp' DDT in various 
( ·»-

marine animals from southern California waters in years 19i0-
-~'J 

1971 (from MacGregor, 1974). 

Percent as 

ODE ODD DDT 

\ Fishes 

\ Leu:rogl:JSSUS eti- ZbiUB 75.9 11.6 12.4 ~ 
,· 

1-!e lar.ostigmc pCI'm'le Las 87.9 2.7 9.4 

~ictothone acclinidens. 80.7 4.7 14.6 

Cyclothone acclinicens 76.1 6.9 17.0 

Gyclothone acalinide~ 83.2 5.~ 0 

Cyclothone acclin~aens 89.5 4.5 6.0 

Cyclothone a~c l inidens 84.9 8.5 6.6 

range: 75.9-89.5 2.7-8.5 6.0-14.9 

Crustaceans 

Gnathoph=~a gigas 76.7 7.2 16.1 

Sergestes sp. 85.1 6.1 8.8 

Sergestes sp. 82.9 6.1 11.0 

Nematosce z.-:.s sp. 90.3 4.3 5.4 

Ner.-.at.;sce U.s sp. go.2 3.0 4.9 

range: 76.7-90.3 3.0-7.2 4.9-16.1 
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TABLE 8. Concentrations of op' ODE in tissues c.f :-t;JtiZus caZi;·orr.icnW'l 
at selected California island, bay, and harbor transplant 
stations for 1979 and 1980, expressed as ng/g on a dry weight 

basis. 

Station ~umber - Location 

1 - Humboldt Bay - rlorth Samoa Bridge 
2- Humboldt Bay- South Samoa Bridge 
3- Humboldt Bay- Eureka.Slough 

4 - Bodega Harbor 
5 - Tomales Bay 
6 - Bolinas lago_on 

7 - San Francisco Bay - Angel Island 
8 - Sftn Francisco Bay - Treasure Island 
9 - San Francis co BJy - Red",IOod City 

10 - San Francisco 3ay - Dumbarton 

11 - Santa Cruz Harbor 
12 - Elkhorn S1ough Bridge 
13 - 11orro Bay - Virg's 

14 - Channel Island !1ar.ina 
15 - Port Hue~eme 
16 Anacapa Island 

17 - Marina del Rey 
18 - Los Angeles - Lor.g Beach Harbor 
19 lle1~port Harbor 

20 - Mission Bay 
21 - San Diego Bay - Shelter Island 
22 - San Diego Bay - G Street 
23 - San Diego Bay - Coronado Bridge 

* 
Frcm Hartin et al •• 1980 
NA = not anaiyzed 

2~ 

40 
12 
l7 

38 
NA 
8.1 

1900 
72 
NA 
NA 

49 
160 

NA 

NA 
340 

tiA 

tlA 
2000 

32 

tiA 
510 

tiA 
240 

6.3 
4.8 

11 

2.1 
19 
21 

il 
69 
52 
99 

55 
96 
92 

290 
200 

42 

65C 
1100 
880 

140 
290 
110 
120 
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Figure 5. Concentrations of pp' CDE in Caiifcrnia mJssels at 
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~later fish samples and in 3 species of fish-eating birds, DOD concen

tration in tissues were unusually high. It has further been noted that 

DOD ~1as formerly used as an insecticide spray on some California lakes 

draining to the Central Valley {Hunt and Bischoff, 1960), but its use 

has b~en banned· in the U.S. since 1972. De Lappe et !!]_.(1980) stated 

that distributions of DDT cow.pounds in mussels indicated that the Bay 

and Delta outflow are still ~source of pp' DDT and, to a lesser extent, 

pp' ODD. In the 19b0 Hussel ~atch 'data, three of the four transplant 

samples in San Francisco Say (Angel Island, Treasure Island. and Re~1cod 

City) had a higher percentage of DOD than did stations from other areas 

of California, such as those from the Los Angeles-long Beach Harbor. 

The discrepancy bet\·1een DDT's for:r.er u~e {m?.nufact\Jre) and long per-

sistence requires further monitoring to track the trend of concentrations 

in biota. 

Coastal·Re~ident Surveys 

identified in sedi~ents 

and marine in California coastal and estuarine ecosystems 

Risebrough et -~·, 1968). C\lring the 

of general use restrictions for PC3's. ca:ifornia, the 

discharge of PCB's has cecrea~ed from 19 in 1972 to about 

1.5 r•.etric tons in 1973 (Schafer, 1920). 

PC!3 :evels in Dover sole h~ci rec;~ined :Jncr<!n:_:ed until 

of rerluction cf ?CB's in bot~orn se':lir:\~n~s a:1d Co·:er scle off Palos 
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in mussels from Fort Ba~er. are approAimately 

found at Duxbury Reef and James V. Fitzgerald (Table 6), 

The beb1een stati~ns in north, south and central 

bay are not gr~at identification of point sources. 

Dieldrin shol'led little 

The San Hateo Bridge 

dieldri~ concentrations than mussels from Fort B 

Bay. 

mussels with higher 

and Point Pinole; h01·1ever, the difference beb1een 

lowest tissue concer.trations at ·Bay stations was only a 

los Anqeles-Long Beach Har~or 

Mussels collected from Los Angeles-Lon9 Reach Harbor contained 

PCB's and DOT in concentraticns substantially greater than those at 

the reference sites. In southern California, it appears tllut e::T and 

PCB concentrations in mussels have stabilized, suggesting a recycling 

(Smolder~~·, 1979) or a chro~ic input from surface r~noff or aerial 

fallout (Young and Heeson, 1976). Risebrough ~~- (l92D} noted that 

DDT and PCB compounds had declined by an order of magr.itude frcm 1970 

to 1980 at selected stations in the Southern California Eig~t. Stabi

lization of PC~ and DDT co~oounds in the Palos Verdes Pe~insula-Lcs 

Angele3 Harbor urea at levels su~stantially above baselir.e cor.ditions 

in California suggested continued inputs (1·1artin et ~-, Jgeo). There

fore, an increa;ed sarnoling net.·10r'< to bett!)r define poll•Jt'int gradi

ents in an area affected by ~hese cc~oounds, and ~o 'issass p~ssible 

additional inouts to the s'.:ud>' <:rea •.·•as recorr.:en-:!r.d. 

lhe concentration cf ~~· 9CE in ~~ssels of ~he L~s ~~ae1es-Long 

sa 

( 

,. 
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higher r:;vels of pp' D!JE in harhor areas might have been a result of 

inputs from spills or accidental events, w.ore aerial or surface runoff 

inputs, or more accumulation from resuspension of previously deposited 

DDT compounds. 
I 

The pattern 1f proportionally hiqher concentrations of DOE and 

DOD analogs relative to DDT in biological samples has been used in the 

southern California area to characterize the pre-1970's discharg~ of 

DDT (MacGregor, 1974). At the t'irr.e of di sc~arge of Dl'T, the most 

abundant analo9 ~1as pp' DDT. ~acGregor {1974) reported that DDT in 

myctophid fish increased for a f~~ years until metabolism and disper

sion equalled input and the~ 1e1elled off; pp' ODD a~ted in a si~ilar 

manner, but a~ a 1o·.1er level. i·~cst of the increase in totzl DOT (=sum 

of metabolites ) was caused by the in:rea5e in the persistent rne~abo-

lite, ODE. The data reoorted by ~!acGr.esot· (1974) shoued a 12-fold 

increase ir. the amount. of ODE r~lative t.o DDT bet1~een 1951 and 1966. 

This tt·end of increased nDE relathe to DDT in fish tissue appeared 

to contin~e e>~en after the cessaticn of the DOT discha1·se to the se':!er 

system in 1972. Thus, the high ratio of [)DE to l'DT. may reflect in oart. 

continued r..etabolism of DD"i without. rep1eni:;h:::ent (1-:acGregor, 1974), 

and the reiath·e ::-nporticns of t~ese a~alcgs c.ould be ~.:serl tc ir.~e··-

pret the relative aces of DOT d~schar~es. The order of ab~ndance of 

DDT analogs in the Lcs :.r.geles-!...~ng Seach Har~or samples ..... as OCE, DCIJ, 

and DDT (Table 18). This pattern is ty~ical of fishes, por~cises, and 

crustaceans. reported ~y ~acGregor (197~) f~r 5amples from the ocean 

off southern California. 3to~: (l?~S; r~a~rteJ data fnr 17 sanJ1es 
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TABLE 18. Relative proportions of DOT at the 1980 Royal Palms. Los Ang~les. and Long B~ach Harbor 

intensive monitoring stations. 
Total 

Station DDT ~ ODE %DOE ODD ~ 3 

\ri979) \n979) -- \n979) (ng/g) 

N. catifol'11ianus 

Point Vincente (#7) 18 2 882 89 90 9 990 

Royal Palms (#6) 18 1 1400 87 201 12 1619 

:abrillo Beach (C) 20 1 1720 90 173 9 1913 

Tide Gauge (A) 16 1 1186 84 218 15 14?0 

Q\ .... 
Navy Mole (B) 10 1. 894 84 . 158 15 1062 

,\f, edulis 

Los Angeles-Long Beach #1 100 5 1550 83 220 12 1870 

Los Angeles-Long Beach #2 44 5 420 45 477 50 941 

Los Angeles-Long Beach #3 110 2 5070 . ·92 34'1 '6 5525 

Los Angeles-Long Beach #4 99 12 470 59 229 29 798 

Los Angeles-Long Beach #5 86 4 1610 71 . 580 25 2276 
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(52%), DOD (20~}, and DOT (28~~) cif the total r.or. Fol101~ing the ces-

sation of DOT dumping 1nto the ocean off los An<?eles in 1970, l·'acGregor 

reported a change in the 000/DOT ratios: before 1970, most 

fish samples had higher amounts of OOT than ODD. After dumping ceased, 

the reverse was true. In examination of the lrs Angeles-Long Beach 

Harbor data for DOT in mussels, it is c1ear that DDT contamination is 

not the result of recent inputs of pp' DOT, or of pp' DOT, that might 

result from transient inpu~s. according to l'acGregor's (1974) crit~ria. 

It indicates that the degradation and persistence of OOT compounds of 

the Harbor will probably follm'l those patterns occurr1ng in the coastal 

waters of southern California. 

pattern of PCB's in mussels fro~ Los Angeles-Long Beach Harbor 

harbor, no 

was 

and LA-5) had higher 

higher levels of FCB's when compared with 

southern California ccastal waters. Within the 

obvious spatial pattern for ?r.B distribution 

In general, stations located in chan·nels (LA-~ 

s than stations in the outer harbcr (Cabrillo 

Beach) or outside the harbor _MacGregor (197i) stated 

-
seven (7) year survey from 1949-1965. The o~ly tr.dtcaticn of an Jreal 

relationship was that ·.·1hile the three 

Point sewer outfall and the 

of the total samp~es, they accounted for l~~ of 

more than 1000 ~pb PCB {wet weight). 

The path\·tay of entry of ?C3's :ntc ;:-ussels in the 

'52 
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APPEtiDIX 6. Synthetic organic compound data for 1980 resident mussels (cont.). 

trans-
0 Station chlordane dacthal op DOE pp'DDE op DOD pp'DDO 

M. californianus 
\ 

Trinidad Head 2.2 \ 13 

' ' ;· l Pygmy Forest 3.6 18 

Bodega Head 4.9 25 6.2 

Duxbury Reef 6.4 8.6 5.8 

James V. Fitzgerald 3.6 14 

Pacific Grove 5.2 2.7 54 12 21 

J.P. Burns 2.5 27 

Royal Palms 13 100 1301) 41 160 

Santa Ci!talina Island- 1.5 14 
Ben Weston 

Santa Catalina Island- 1.9 4.2 28 4.6 
Empire 

Corona Del l·lar 21 3.4 21 220 9.6 34 

Oceanside 33 14 390 27 100 

~-~ 
Elkhorn Slough 11 150 7;3 280 41 160 

los Angeles-Long Beach 24 470 29 200 
Site #4 

• Anaheim Bay 130 3.8 42 970 46 420 

\'I-2 
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(cont.). 
APPENDIX 6. Synthetic organic compound data for 1980 resioent mussels 

r ·»' 
.·~:': 

Station pp'ODMS po' OOI~U op DDT y pp'DOT 
en do-

dieldrin. sul fan 

• 

M. californianus 

Trinidad Head 
7.3 2.3 

Pygmy Forest 
8.3 2.0 

.~:·· ~ 

Bodega Head 
14 2.4 

Duxbury Reef 
17 

James v. Fitzgerald 
7.9 

Pacific Grove 5.2 11 4.8 8.4 

J.P. Burns 
2.5 

Royal Palms 19 67 18 3.7 

Santa Catalina Island- 1.0 

Ben Weston 

S11nta Catalina 1 sl and- 4.0 

Empire 

Corona Del Mar 18 6.6 20 11 

Oceanside 17 19 20 11 22 6.3 

!:!· edu 1 is 

Elkhorn Slough 19 18 36 140 29 170 

Los Angei es-Lon·:1 Beach 52 26 99 13 

Site i/4 

Anaheim Bay 51 51 56 200 11 2.2 

J! Tentative Identification - Confirmation by GC/MC Pending. 
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APPENDIX 7. Synthetic organic compound data for 1980 transplant mussels (cont.}. I()C 
-·~·'"1, 

trans-
Station clllordane dacthal op ODE pp'DOE op 000 pp'DDO 

Humboldt Bay-llorth 6.3 15 
Samoa Bridge 

Huffiboldt Bay-South 1.2 4.8 4.5 
Samoa Bridge 't.-

Humboldt !lay- 3.2 11 3.0 
. ~-

,. 
i ! Eureka Slough : ~ 

Bodega Harbor 2.1 7.2 

Bolinas Lagoon 21 10 

Tomales Bay 1.3 19 12 

San Francisco Bay- 19 2.7 4.9 71 25 100 
Angel Island 

San Francisco Bay- 19 3.8 4.2 69 22 110 
Treasure Island 

San Francisco ~ay- 24 3.2 5.9 52 9.3 46 
Redwood Cit:, 

San Francisco Day- 23 9.2 11 99 5.6 34 
Oumbarton 
Santa Cruz Harbor 15 55 8.2 50 

Elkhorn S1ough Bridge· 4.4 2.9 96 8.1 32 

Morro Bay-Upper Harbor 3.3 2.2 10 21 

~orro Bay-Virg's 4.0 92 5.0 16 

Channel Island Marina 22 5.6 290 21 100 
~ . Port Hueneme 12 7.2 200 11 130 

Anacapa Island 4.4 3.7 42 7.6 
·., 
! l~arina Del Rey 210 62 650 62 650 

Los Angeles-Long aeach 
Tide Sauge 

37 86 1100 38 180 

llewport Ha r!>or 42 36 39 880 60 430 
• Mission Bay 17 6.4 140 15 57 

San Dieco Harbor-
Shelte~ Island 

16 290 29 100 

San Diego Harbor- 29 110 13 81 
G Str.;:et 

San Di-=-;n Harbor- 29 120 22 78 
Corona co 3ri~~f! 

'II I-2 
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APPENDIX 7. Synthetic organic compound data for 1980 t1·ansplant mu:.sels (cont.). 
0' 

,_·zr.-~·-.:. 

opDDT.l/ pp I DOT 
Station 

pp'DOMS P_P I Dor-ru dieldrin 

5.4 • 
Humboldt Bay-tlorth 6.5 

Samoa Bridge 

Humboldt Bay-South 
Samoa Bridge \ 

~~' - -... ~. _· 

Humboldt Bay- \ 
4.1 t ~-

!-
Eureka Slough 

{ 

5.9 
Bodega Harbor 10 

llolinas Lagoon 4.7 
Tomales Bay 
San Francisco Bay- 29 11 6.6 11 34 

Angel 1 sl and 

San Francisco Bay- 26 15 6.0 13 24 

Treasure Island 

San Francisco Bay- 14 7.5 6.5 7.4 44 

Redwood City 
San Francisco Bay-

13 10 5.2 35 

Durr.barton 
Santa Cruz Harbor 

6.1 4.5 11 

Elkhorn Slough Bridge 
5.0 3.0 12 21 

5.9 8.0 
Morro Bay-Upper Harbor 5.1 
Morro Bay- Virg 1

S 

Channel Island :t.arina 
16 49 18 

8.8. 34 11 
Port Hueneme - 4.1 5.6 
Anacapa Island 
Marina Del Rey 

97 67 92 9!. 

Los Anseles-Long Beach 
39 70 16 35 

Tide Gauge 
Hewport Har~or 

25 56 39 41 

7.5 9.1 19 
Mission Bay 
San Diego Haibor- 13 26 26 20 

Shelter Island 

San Diego Harbor- 11 13 13 

G Street 
San Diego Harbor- 31 43 2l 

Coronado Sr il1;e 

., 11- 3 
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APr•[NillX 9. Data for selected synthetic organic compounds in mussels from the 1980 Royal 
Palms and Los Angeles-Long Beach Harbor intensive site collections. y 

Resident/ 2/ 

Stati:ln Transplant op ODE ,EE.:_pDE . cpOOO ~ opDDI" ..PP 1 DDT 
-----
!i.:_ .~ 1 if or~.!~~ s 

f•t. Vincente (#7) Resident 62 820 28 62 - 18 

RoyJl Palms (#6) Resident 100 1300 41 160 - 18 

Cdbrillo B~ach ( C) Resident 2"20 1500 44 130 ... 20 

Ti"" Gil<~~le ( A) Transplant 86 1100 38 180 - 16 

:JJ'-'Y "~1)l P ( B) Transplant 94 800 2:8 130 - 10 

M. edc~1 is -----
Los Angeles-Long Beach #1 Resident 150 1400 40 1BO - 100 

Los Ang~les-Long Beach #2 Resident - 420 57 420 - 44 

Los Angcle~-Long Beach #3 Resident 170 4900 60 280 37 110 

Los Angeles-Long Beach #4 Resident - 470 29 200 26 99 

Los Angeles-Long Beach #5 Resident 110 1500 . 100 480 - 86 

1/ Ont< are reported in ng/g on a dry weight basis. Lack of a 
- n:p<,rted v.;lue indicates that there were no detectable resi"dues." 

y Tcntiltivc ldcntificution - Confirmation by GC/MS Pending. 

ll Totc.l llDT "' l: op and PP 1 ODE+ op and pp' DOD+ op and pp' DDT 

. ·- ·- .~....., ~4_,._-..._ 

3/ PCB 
total DDT- 1254 

1051 420 

1705 390 

2057 600 

1529 490 

1145 490 

1984 920 

1107 990 

5711 1500 

876 1800 .• i. 

2460 1600 

.. 



;; 

;;: 

lF' 

" 
;:; 

I. .. 
~ 

= 
w 

;;; = 

.... 
~-

;:; 2 ·l?o ., 
~. 

'· = 
'I .. = ;;; .. 

= " u = 
.. ;;; ;. u i:i .. 

= ;:; 
= w. .. ;:; 

= = 1:0 .._ 
"":· 

- 1--j ;:; c;; 

= ("; 
::. ;:; • 
c.: ;:; 

u 

;:; 
u 

;:; 

i:i 

c; 

_.1......;. _. ___________ ;:; ___ =-

;: u 

'· ,, 

. '·, 
.. -··· 

-= :. y 

.: 

- ;:; 

-

= 

... 

... 
;:; 

-.1 
-. ~· . · .. 

= ·9· 
·' -

= 

.· .. ..... .. 
.- "' 

··6 
\ ·, 
; 
i ... 
i 

' 
·~'5 . 

... 

... ..... • 
0 

i:i ' . - .... .. -- 0 = .. 
2 . • ;;! . • : .. : . .. 

§ .. 
• ~ ... ~ 

;:; ... .. = ... 
~-• 

I ' '(. 
/0 • ;;! .... 

l~ ;;! 
.. t. 

.... 
L ~ 

,, ,. ~ 

\ 

Qj ... ... .-
~ 
"' .. 
l 

, ::! 
"'m .. 

"' 4 
n ... lt; 

"' 

" 
~ 

~ 

·~ 

. 
:ttl 
~ 

~ 

-.. 

--

y 
\ 

....... 
• J 

C,') 

> z 

BOE-CS-0176795 



\ 

Jl·,: ... 

a ~ gr 

LOS ANGELES/LONG BEACH HARBOR 

,...\ 
..a 
a.. 
a.. 

"--" 

/ J 
'o 
Cl 

o_ 
CL 

c 
0 

•r-1 

1500 

1200 

900 

~ 600 
L .,.) 
c 
0) 

0 -
~ 300 

0 

._ 

1-

-, 
-
f-. 

r-

r-

-
-
1-

1-'! 

r-

-
-

. 
~-

~ 

' 

- I 
/, 

' 
r--

,6{')f 
~ r.:1n .R1? 

-w ~xs 

.,: __ _ 

.. . 
. . . ,_ . 

' 
...--

r--
,•- .. 

r---

-
-

,..- .-
.---

. ~ t~ B11 n1~ 1.'9 61(11 (31.32 6C213 611!4 6((]5 ( 

,Jt 
_Station Number · 

!~!f 

-
--

. -

-
I --

-

--
-
-...--

-

-
-
-
-

.E 

cl 
I 

"\.) 

CD 
en ..... 
CD ..... .... 
q 
CD 
(.) 

I 

w 
0 
Ill 



r-~--;~~~~~~~~~~~--.-*~G·---~·~~·~~ ..... ~··""'- :n 
""' CD 

~-

Station Name op DDD pp' DDD op DDE pp' DOE pp' DDHS 

Elkhorn Slough 

Duck Club 46 
Sand Holt Dr. 220(230) 

Marina Del Rcy 28 
,,-., 
~ Port Hucn~me 48 

Otannel Islands 17 

1./ Los Angeles llarbor 

**National Steel 72 
*1:t~cst Basin 55 
**Berth 133 41 
**Gate X 51 
**Cabrillo Pier 20 . 
**Outer Fleh Harbor 19 
**Terminal Island 13(11) 

**Tide Gage 18 
**Pier F. 21 
**S. Calif. ~dison '27 
**Channel fl3 31 <, **l!cury Ford Dr. 41 

.. "'*Domincuez a,. 95 
**Whites Point 15 

Royul Palms 20 

Alami to a Bay 

Colorado Lagoon 39 
Pier 22 20 

* PCB only 
** DDT-PCB only 

140 13 
800(890) 41(28) 

170 29 

330 

94 15 

540 40 
610 120 
300 81 
430 190 

81 86 
80 110 
44(37) 110 (89) 

170 110 
160 95 

84 150 
160 54 
340 89 

1100 78 
62 58 

170 88 

280 230 
110 30 

I 

450 
2000(2200) 

320 

260 

240 

520 
660 
560 

1100 
7GO 
770 
720 (81~) 

1100 
700 
890 
510 
sqo 
9:>0 
SBO 

1300 

t.E.o 
610 

36 

12 

52 
44 
35 
47 
27 
{l0 

21 (19) 
21 
2!l 
37 
32 
47 
36 
11 

18 

M 
I 
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""' .... 
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~ tatlo!t_Nil.nte Pll' J)DHI.1 __ -~- op DDr _ PP' nor 

Elkhorn Slough 

Duck Club 
Sand llolt Br. 

•ladna Del Rey . 
\ Port Hueneme 

Channel Island!:! 

1/ Los Angeles Harbor 

**National Steel 
**West Basin 
**Berth 133 
"*Gate X 
•·~ Cabrillo Plcr 
'"~Outer Flsh Harbor 
** TermLnal Island 
"* Tlde Gage 
·•* Pler F. 
** s. Call£. Edison 
** Channel 13 ,-. 

'· ** llcnry Ford Br. 
'·,.. ** Dominguez Ch. 

**White:~ Point. 

Royal Palms 

Alaml too; Bay 

Colorado 'Lagoon 
--~-. 

Pier 22 

* PCB only 
** DDT-PCB only 

12 
20(37) 

30 

33 

10 

25 
30 
65 
40 
48 
33(33) 
39 
36 
45 
38 
44 

{j 
57 

43 
38 

57 
520(410) 

22. 

2.4 

22 

I 38 
29 
15 
15 
4.5 

8.2 
6.9 
9.9 

'22 
'l2~-··-. - . . / 

14 

330 . 
1700(1800) 

38 

83 

84 

96 
59 
49 
41 
13 

s.lCS.l) 
12 
27 
8.9 

70 
47 

)lQQ· 

16 

94 
11 

dieldrin 

46 
180(240) 

19 
3.0 

1.0 

6.5 

67 
6.8 

;; 

endooulfan I 

260 
77oCe9o> 

3.0 

2.2 
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EPA SU!IfoiARY 

Late 1981 State Mussel watch Data 

Station Name Station ; 

National Steel 601 

West Basin 602 

Berth 133 603 

Gate X 604 

Cabrillo Pier 605 

OUter Fish Harbor 606 

Terminal Island 607 

Tide Gauge 609 

Pier F 610 

So. Cal. Edison 611 

Channel t3 612 

Henry Ford Br. 613 

rani~uez Channel 614 

W"lites Point 615 

Ratio (%) Calculation 

Los Angeles - Long Beach Harbor 

Parts Per Billion 

our (%) DOD (%) IDE (%) 

134 (10) 612 (47) 560 (43) 

88 (6) 665 (43) 780 (51) 

64 (6) 341 (33) 641 (61) 

56 (3) 481 (26) 1290 (71) 

18 ( 2) 101 (10) 846 (88) 

99 (10) 880 (90) 

5 (1) 57 (6) 830 (93) 

12 (1) 188 (13) 1210 (86) 

35 (3) 181 (18) 795 (79) 

16 (1) 111 (10) 1040 (89) 

80 (9) 191 (23) 564 (68) 

69 (6) 381 (34) 679 (60) 

172 (7) 1195 (50) 1028 (43) 

16 (2) 77 (11) 638 (87) 

'Ibtal oor (lOOt) 

1306 
\ 

1533 

1046 

1827 

965 

979 

892 

1410 

1011 

1167 

835 

1129 

2395 

731 

Metabolite (DIJI', DOD, or ODE) divided by Total DDT (DUr + DOD + OOE) % Metabolite 

BOE-CS-0176799 
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David R. Young and Deirdre J. McDermott 

AERIAL FAL.LOUT 
OF DDT 

The comparison of chlorinated hydrocarbon inputs 

presented in the previous article indicates that, during 

1973 and 1974, aerial fallout contributed alcost as much 

DDT and its residues to the coastal ecosystec as did munici

pal wastewater, the largest single source of the pesticide. 

In light of the decreasing concentrations of DDT in the 

municipal effluents, it appears that aerial transport will 

be the dominant input route of the future. ~us, with the 

support of th~ U.S. Envirorunental Protection Agency, we 

have investigated the fallout rates of chlorinated hydro

carbons ont~ the Bight in considerable detail over the last 

2 years. 
Utilizing a glass plate and mineral oil collection 

technique first developed by Dr. Vance XcClure (~ational 

Marine Fisheries Service, Tiburon, California), approximately 

1,000 samples were taken in replicate 1-week collections 

made during two 13-week periods at 14 coastal stations and 

6 island stations between Point Conception and the U.S./ 

Mexico border. These samples have yielded a large body of 

dat~ on several DDT compounds in dry aerial fallout, at 

levels free of apparent chromatographic interferences or 

significant contributions from analytical blanks. 

The results for p,p,'-DDT, and p,p'-DDE (plus p,p'-DDD 

for the second survey) have been converted to estimated 

mean daily fluxes (lo-9 sisq m/day) fer each sampling, 

applying a collection efficiency fa~tor of 50 percent. 

The ~ilcoxon signed-rank test ~as used to determine if there 

was ar.y statistically significant difference bet.:een the two 

seasonal values of total DDT fallout onto the Sight. None 

was de::::onstrated at 95 percent conficence level; therefore, 

the weekly ddta for the individual components ~ere averaged 

over the entire 26-week collection period. Figure 1 pre

sents the resultant ::lean for tctal :lDT. The average ratio 

of p,p'-DDT to o,p'-DDT observed in :he Bigi;~ ~as 2.5 to 

1, and these t•.~o isomers constituted approxi::::a::ei..:' 70 

perce:.t of the "total" measura\Jle flux of JD7 c:cmpounds onto 

the Bight. ln concrast, p,p'-DDE is the pri~cip~l componen~ 
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Figure 1. Averaga 
flux of total DDT 
(lo-9 g/sq m/dayl 
in dry aerial fallout. 
1973-1974 • 

Cot:Stal_ Wata Res-ch Proj«l 
( 

observed in JWPCP wastewater and in the ocean bottom sedi
ments around the site of this major discharge: Approxi
mately three-quarters of the total DDT is made up of 
p,p'-DDE in the surface sediment samples. 

Northern Baja California is often used as a control 
zone in Project studies; thus, during the first seasonal 
collection, a few weekly samples also were taken by student 
volunteers at the Institution for Oceanographic Investiga
tions, Universidad Autonoma de Baja California, in Ensenada. 
Mexico. The results indicated that one of the highest 
coastal flux values for total DDT observed in the Bight 
during sucmer 1973 occurred at Ensenada. This is an agri
cultural region of the Baja California peninsula, and these 
higher fallout values appear to reflect greater or more 
recent local usage of DDT than to the north. 

One of the most striking results of this Bight-wide 
survey was that, with the exception of the Ensenada results, 
the total DDT fallout values generally increased toward Los 
Angeles. This was surprising, as the major agricultural 
areas of the coastal plain lie to the north and south of 
this highly-urbanized region. Because the results of this 
research had indicated that dry aerial fallout was a 
relatively important source of DDT compounds to the ~ight 1 
the project conducted its own fallout survey within the 
Los Angeles Basin to further investigate this finding. 

, •:;.:·~J\DNCE_~r!C_II!~ .. -~·.: ':. • .. '.·., 
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Between 26 April and 24 ~lay 1974, we sampled 24 sta

tions during 4 successive weeks. Because of the past 

history of drc~atic DDT pollution of the Bight, apparently 

as a result of waste discharges from ~lontrose Chemical 

Company, four stations were established within a few blocks 

of this ~ndustrial plant in the city of Torrance. Four 

sttes also were established around the sanitary landfill in 

Rolling Hills Estates on the Palos Verdes Peninsula, oper

ated by :he County Sanitation Districts of Los Angeles 

County. It is reported that this landfill received DDT 

wastes from the ~lontrose plant up until about 1972. In 

addition, four sites were established around a private 

sanitary landfill owned by Ben K. Kazarian and located 

near the city of West Covina where the ~ontrose wastes are 

now taken. 
In this survey, both the DDT constituents and 1254 PCB 

were clearly identified at levels at least an order of mag

nitude above those fo~nd in process blanks. The results 

showed two regions of relatively high DDT fallout, located 

in the vicinity of the ~lontrose plant and the Rolling Hills 

sanitary landfill. The highest of the values in each 

region generally -occurred at the south or southeast stations. 

As the prevailing coastal winds are from the northwest, 

this suggests two separate sources. Wind data for the 

interior of the Basin are being analyzed to further investi

gate this subject. 
In light of the large gradients in DDT fallout rates 

that were observed, and the implications regarding the 

sources, the sur1ey was repeated during 2 weeks in 

September 1974; two additional stations were included in 

the pattern around the Montrose plant. The September DDT 

data were similar to those of the previous spring and 

indicate littl~ seasonal effect. 

The occurrence of an occasional anomalous value can 

strongly bias a small-sample mean, so for this basin study, 

we assumed the median of the six weekly values to be most 

representative of the fallout flux at a given station. 

These values for total DDT and 125~ PCB are illustrated in 

Figures 2 and 3, respectively. 
The da~a presented above indicate an apparent rela

tionship between the DDT fallout distribution and the loca

tion of a major manufacturing facility and one of its 

past ·.raste disposal sites. t!m.,rever, the level of i)DT in 

the dry aerial fallout around the present disposal site 

(the Kazarian landfill) is not any higher than levels at 

other Basin stations. As the two pri~cipal constituents 

of the pes=icide itself are p,p'-DD! and o,p'-DDT, we 

exa~i~ed these two prod~cts of the =anufacturing process in 

greater det~il. ~e found a ccnsi~erably lar~er ~a:~e for 

the ratio of p,p'-DDT to o,p'-DDT around the two regions of 

highest ~allout llO sites) tnan in the res: of the 3asin 
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Figure 2. Median 
flux of total DDT 
(1o-9 g/sq m/dayl 
in dry aerial fallout 
collected during 
6 weeks of 1974. 

Figure 3. Median 
flux of 1254 PCB 
(1o-9 g/sq m/dayl 
in dry aerial fallout 
collected during 
6 weeks of 1974. 

Coastal Water Research Project 

(15 sites); median values for the two groups are 5.0 and 
3.2, respectively. This ra~io may be an indication of the 
relative "freshness" of the DDT constituents collected on 
our fallout plates. Similarly, the para and ortho isomers 
together constitute the largest percentage of total 
measurable DDT at these 10 sites; median percentages for 
the two groups are 85 percent and 63 percent. This too 
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may be related to effects of "weathering." Finally. to 

determine if the"relatively high DDT fallout values around 

the manufacturing plant and its past waste depository 

could be due merely to higher deposition of particulates. 

we have normalized the values against 1254 PCB, which is 

not manufactured by ~lontrose Checmical Co. Distinctively 

higher values for this ratio are observed around the 

plant and the Rolling Hills landfill (median: 6.0) than 

in the rest of the basi~ (nedian: 1.2). Thus 1 it 

appears that the gradients in DDT fallout values we have 

observed do indicate two regions that are potentially 

important sources of DDT coopounds to the Los Angeles 

Basin and the adjacent Southern California Bight. 

Two methods were used to calculate the amount of total 

DDT falling onto the basin annually. The first involved a 

strict linear interp0lation between data points. For those 

stations where there were two or more sampling sites. the 

median fl~~ was used to represent the station. It should 

be noted that in the case of the Rolling Hills landfill. 

one site has a significantlj higher flux than ~~e other 

three sites. As this value is the median of six weekly 

values, and this site had the highest weekly flux reported 

for the entire Basin study, it appears that the site re-pre

sents a secondary source of DDT. However, the median flux 

of 1,400 x l0-9 g DDT/sq m/day is a more representative 

value for that station. Because the location of sampling 

sites and the high values at ~ontrose bias the fallout 

estimate of 2.2 ~etric tons/yr derived from our contours 1 

we consider this to be an upper limit. The median fl~~ 

for the entire Basin, 930 ~ lc-9 g/sq m/day, was used to 

estimate a lower limit. The fallout estimate calculated 

using this value is 0.5 metric tons/yr, resulting in an 

estimated range of 0.5 to 2.2 metric tons/yr. 

Ofie of the most important aspects of these findings 

is that there still ~ay ~e a significant release of D~T 

wastes to the southern California environment from the 

manufacture of this pesticide in Los Angeles County, even 

though the discharge of liquid wast~s to the County sewer 

system has been s tcpped. - During 1974, the average level of 

total DDT in Jl>?Cl' final effluent was 3, 0 J-LI 1, which alone 

~~ceeds the level allcwed by the California State Water 

Resources Control Boar:i "Ocean Plan" (2 1-1-g/l on a·so percent 

occurrence basis) for total identifiable chlori~ated hydro

carbons in such waste~aters. The correspondi~g ~ass emis

sion rate for total DDT was 1,400 ~g/yr. We hav~ estimated 

that a sicilar qaantity (l,JOO kg) of DDT compounds fell 

onto the coastal waters annually duri~g 1973-7~. A signi

ficant ft"ac:iu~ ·:Jf. ~his ::taterial may have e:oanated from 

DDT wastes ?roda~ed dur!n~ ~anuf~cture of the ?est~cide in 

Los Angeles Cou:1ry, ei~~e::- -iirectlj' fron the ;;l.:mt or- fran 

its origina.:. land •.vas te <li5posal ~-;ite. Thus, a unified ::on-

liS 
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O,r · ' Water RettllTch Project 

trol plan to reduce marine inputs of this pollutant would 

require•that attention also be paid to these potential 

sources of DDT to the atmosphere in Los Angeles Basin. 
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SUS-JECT: 

::;.'l.TE: 

EMERGEHCY RESPONSE REPORT 

Chris Vais, ERC, EPA 

Emily F'imentell, TAT, Roy F. i·leston. Inc. 

::i:JT Sampling at l·lontrose Chemical Corp., Torrance, CA 

9-8211-1013 

~ovem~er 23, 1982 

Steve Si~anonak, Field Inspection Section, EPA 
RicharG Gosset. Southern Calif., Coastal ~iater Research Project 

(213-435-7071) 
cat Herschel~an, Southern California. Coastal Water Res. Project 

-John ~·i"v.a;natsu. Las Angeles :Jeoartnent of !·later and Po~·er 

(213-431-4634) 
~chn ~itchell, Los Angeles Flood Control :Jistrict 

( 21 J-226-·B86) 

On ~cnday 8 ~ovember, 1982 at lOCO hours, Steven Simanonak requested TAT's 

assistance in cbtaini~~ soil ~nd storm-water runoff samples down-gradient 

frcm the ~ontrose Che~ical Corcoration in Torrance, Calif. Simanonak 

ard Pimentell arrived in Los ~ngeles late ~onday, and proceeded to oreoare 

the sampling ec;~i~men: in anticipation of a rain s:om early Tuesday morning. 

Sackground 

~ontrose Chemical Cor~oratio~ was, until recently tne sole DDT manufacturin~ 

J?ant in the ~nited States. in August, 19S2, ~ontrose notified the Los 

;ngeles De?art~ent of ~ealth ~ervices (DOHS) t~at ~twas ohasing down the 

oroduction of D~7. and exoect~d to close down soon. The Environmental 

P1·otection r\genc:t (EP.L,) has not been formally notified of the plants' 

Jlans to close, but i! is believed that DDT is currently no longer being 

~anufactured. 7he concern at this time is that due to ooor housekeeping 

during ~acking and sni~~ing coeratibns, the plants'grounds are neavily 

conta~inated with S~7. Runoff from the olant is s~soected of contributinG 

5ignificantl:t to JOT conta~ination in the JoMinguez Channel. ~ne ~oint of 

entry in!o the ~ominguez Channel is via a catch-bas~n below the clant wnicn 

drains through a ser'es of laterals orior to discnarging into t~e main 

cnan~el. qunoff frc~ t~e olant drains throuan a narrow, unlined channel, 

Jo~ds; ~hen overflows ~nto t~e ca~ch-basin lbcatec a~croxi~ately SCOft. 

f~~~ ~he ch~~ical ~;a~:. 

-,,_-= :.-·:Js ;.!,rje,e~ fiac: :=:·.:nt~~~ Jis~r·ic~ ~L_;:.~r::::. ".!t~ cr;:ai'lea ~ar;::ina dz~t3 

~t·J~ :~e -or~3~:e l~:~r~: :~·-ii~Jg2 ,·cute ~~et~~?~~ :" CJ:c~l-~as~- Jnd ~h2 

=c--;~n·::~~s -~""lj•":,.,f!! ·.·.~.-~-: s:J·;~.;es:s ~hat')[.- .:Jn::e~~~,.a .. ~,..,:: ·.·:··~ ·"]·-: .... ~,... c!"..Jrir.r: 

c--; 
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Samoling Action 

The objectiwe in collecting the storm-water runoff sa~~les was to demon

strate that DOT is actually draining from the plant and entering navigable 

·.~aters. Standards for tne dischal'ge of 00-r into naviaable waters of the 

United States are non-existent. Under Sec. 311 of the Clean Water Act 

any discharge of QDT is regarded as an illegal discharge. ' 

;-later samples 1~ere collected at four points bel01·1 the chemical facility. A 

street runoff ~ater sJ~ole uo-aradient to the olant was collected as a 

background samole. S~mples we~e collected in ~-gallon hexane rinsed 

glass bottles. In addition to Simanonak and ?inentel1, Richard Gossett 

and Pat Hershelman of the Southern California Coastal Water Research 

Project assisted in coi lec::ing the 1·1ater sal'lo1es during Tuesday's stom. 

:Jhile collecting the \•Jatet· samples, an unidentified ~-,ontrose Chemiol 

Coroorati0n employee inq~ired as to why we were collecting samples. Simananok 

informed him he was an EPA representative. Sanoles were not taken off 

Montrose prooerty, therefore ~alit water samples were not taken. The 

i·1ontrose er:1ployee did take his 01-m hater sar.10le. 

Soil samoles were collected Wednesdav, below the chemical plant to define 

the extent of 007 contal'lination at the soil surface. Samples were collected 

by removing one inch of surface soil and filling eight-ounce size glass 

jars. Since the prooerty directly between the catch-basin and Montrose 

belonqs to the Los Anqeles Deoart~ent of Hater and Power, S;Jlits ~~e,·e 

provided to their reoresentative, ~r. John K. ~akamatsu. 

Details regarding the EPA traffic re?ort samnle rtemhers, sao:1ple locations 

and time of sampling are given in Table I and Mao A. Sancies were mailed 

via Federal Express to California Analytical Lab in Sacramento at the end 

of each samole day. 

Status and P.econmendations 

Pending analytical res~lts, ~AT ~ill review storet data on JOT water analvsis 

available tnrough the LAFCD, and gather any rain and drainage basin data · 

which can oe used to obtain an estinate of gross JOT leading into the 

Oominouez Channel. Contacts 1·1i thin the Lonq ueach Harbor Research Project 

will ~~so be pursued to determine whether any data is available on ~DT 

levels in sediment and watel' in Long 3each Harbor. 

Althou9h the sarmles o~tained during ~his saf'lnling trio MaJ be suf"icient to 

olace tne "~urde!1 of ;Jroof" on ~1ontrose Cbenica 1 Cor:Joration reoardi no 

iilegal ::::~-:- discr:ar]e .,t·:;r: t;f~eir· ~.1c:lit: ... it ;r,ay b'? orud~nt to-plan 3 
co~Jr~~tn~i e sa~~llno ~'an dfsian0d ~a def~n all oossible flow r utes in 

Jr.d 'Ju: s~ ;:c --a ~ 1 ~ ~_... -:c ~~ i i~;~i rJ tt~ Jn:; ~Jues ~ :1n re~ard~r.r: ~!1e or (}ins 

~f ;J-- c~,.:~ 7:1i~C!': on. ~:)r.r:'..Jr"'~e,.~~,. d;-;c~ss :.)P r"·~::ctr-a1ns .;:Joroor J!:e 

r·;!:'(:•.~i.::~ :;r: 1'Jr ~ c·ul.: ::e ~.~;r'3·;•!.J. 
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TABLE I 

SUi,l:lARY OF SOIL AND :JATE~ SAr·lPLES 7AKE:I AT THE MOi-iTROSE CHUHCAL CORPORATION 

EPA TRAFFIC 

REPORT :IU~·1CER 

2132 

2133 

213:! 

. 2135 

2137 

2133 

2139 

1663 

!lCJHUi1 SP.nPLE 

Soil 

Soi 1 B 

Soi 1 c 

Soi 1 D 

Soi 1 E 

Soil c 

Soil G 

SAr4PLE 

TmE * 

1100 hrs. 

1045 hrs. 

1105 hrs. 

1:10 hrs. 

1113 ht·s. 

1140 hrs. 

1145 hrs. 

SAI4PLE 

LOCATIQrl 

1 
I 

:1orth~1est of dra i naael 
- I 

channel below Montrosp 

' Jra i na~e channe 1 
belou :lontrose 

~~st cf dra:naqe 
channel belO\i 11on
trose 

Drainage channel 

Jrainage cha~nel 

. I 
~ide noint of dra1n- I 
age c~annel 

Wida ~oint of drain-; 
age channel i 

--~------------~------------~------------------1 

Soi 1 

Soil 

H 1123 hrs. ~aiiroad ·:'~" adjacen~ 
'-"a ter oona 1 nq a rea 1 

--------~----------~ ------------------1 I 
115J hrs. Flat oart of drainagd 

I 
I 

----------·--------------~----------------
---------~-------------------, 

1SF.2 Soi 1 
dwd icat2 

':!ate:r 

·-- -,---- -- -- ---

:..;•.-,-

1130 hrs. 

3 755 hrs. 

Ra i 1 road '"/" adjacent 
water nonding area l 

_.··~-:··~~~~ C:,..r1rr.et 

..... ~. ·_.,,·~ '"(.'': •. '.')':2 

E-3 

~~r 

~· . ·~~. 
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TACLE I 

SU~~~~;..r.y OF SOrL MD ~-:A7ER SAPPLES TAKEN AT THE NONTROSE CHE!.,ICAL CORPORATION 

EPA TRAFFIC 
P.EPQRT t:Ul1StR 

9-2125 

9-2126 
duplicate 

9-2127 

9-2128 

'J-2.129 

9-2~30 
51ank 

g-2131 

~-tEO! ~.;:-1 

'·later 

Hater 

\·latel-

\·later 

\later-

'.·later 

~'a ~er 

SAMPLE 
STATIC~! 

3 

3 

7 

5 

6 

::? 

T ~-:ater sar.,:J:es :ollec~~a -Jesda; '<o'ler.l:Jer ?, 1982 

Soi 1 sa~o1es c~~ 1ec:e~~ ~n?·Jnes:!ay ·icve~ber 10, 1982 

SM~PLE 

II~!E• 

1156 hrs. 

1156 hrs. 

124() hrs. 

1222 hrs. 

1247 hrs. 

133C hrs. 

13J5 rws. 

SAt1PLE 
LOCATION 

Famers Brothers 
catch basin 

Farmers G ro thers 
catch basin 

Storm drain up-
gradient from t·lon-
trose at Knox Or. 

Flood control pro-
ject "635" dayl igh· 

near Brody Ave. 

Torrance Latera 1 a-

!:a in St. 

Blank filled at 
drainage channel 
leaving '·1ontrose 

Railroad uvu pondi• 

area 

~-Y 
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DDT and Its Metabolite~ 

DDT refers to technical DDT, which is usually composed of: 

DDT 

DOE 

coo 

DO.. 'iS 

Dmm 

DDOH 

CDA 

77.1\ p,p'-DDT 

14.9% o,p'-DDT 

0.3\. p,p•-ccc 

O.U o,p'-DDD 

4.0\ p,p'-DDE 

0.1?; o,p'-DDE 

3.5\ unidentified compounds 

1 1 1 1 
- ( 2 1 2 1 2- t.ri C h 10 !: (j e thY 1 i

dene) -bis/4-chloro-bcnzene/ 

1,1'-(2,2-d!chloroethcnyli
dene)-bis/4-chlorobenzene/ 

1,1'-(2,2-dichloroet~y1idene)

bis/4-chlorobenzene/ 

l,l'-(2~chloroethenylidene)

bis/4~ch1orobcn~enc/ 

1,1 1 -(2-chloroethylidcna)
bis/4-chlorobenzene/ 

l,l-bis(4-chlorophenylJ 
ethylene 

2,2-bis(4-chlo!:ophcnyl) 
ethanol 

2,2-bis(4-chlorophenyl)
acetic acid 

R 

-Cl 

-Cl 

-Cl 

-Cl 

-Cl 

-Cl 

·Cl 

SOURCS: .:l.!l'bie!lt \·;ater nualit•t Criteria for DDT 

E!'A Re~ort. ~:·..:::±e~ .141)/5- 30-Q 38, :) . A-:!. 

-H 

None 

-H 

None 

~:one 

-H 

-n 

R" 

aCHCl 

-C-OH 
II 
0 

F-1 

~~r 

t ~ -,. 
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Physical Properties 

The general physical properties of th~ DOT isomers are given 

below: 

Molecular weight 
(Windholz, M. (ed.), 1976) 

Helting point 
(Gunther and Gunther, 1971) 

354.5 

108.5-l09.0°C (pp') 
74-74.5°C (op') 

Boiling Point 185°C (pp') 
(Gunther and Gunther, 1971) 

Vapor pressure 
(Hartin, 1972) 
(Spencer, 1975) 

(Metcalf, 1972) at 20°C 

Solubility in vater at 25°C 
(Neil et al., 1974) 

(Biggar and Riggs, 1974)* 

Metcalf, 1972) 
(Bowman et al., 1960) 

Log octanol/water 
partition coefficient 
(O'Brien~ 1974) 
(~engaga and Goring, 1978) 
(Wolfe et al., 1977) 
(Kapoor et al., 1973) 

*Particle siz.a <s.o u.-:~.. 

1.·9 X 10-7 

7.3 X 10- 7 

5.5 X 10-G 
1 5 10-7 

• X 

torr ( pp' ) 
torr ( pp' ) 
torr (op') 
torr: ( pp' ) 

5. 5 ppb {Pi> I ) 

26 ppb (op') 
25 ppb !PP') 
85 ppb (O?') 
·-2 ppb 

<1.2 ppb (pp') 

6.19 (pp', calc.) 
5.98 
4.89 
3.98 (pp', ~casured) 

SOURCE: AF.bient l·~c.te:::- Q•..:ality Cri4:cria =':Jr ::JDT 

EPA ?.er;orc. ~;ur.-J:Jer 4.;0/5--~0-038, :;::. A-3. 

at 25°C 
at 30°C 
at 30°C 
at ~o0c 

. _:_· 

BOE-CS-0176813 



METABvliSM AND DETOXIFICATION OF DDT 

a~~ ---------------• 
a 

y 

:=t: 
" 

DDI 
DDf DOD 

DDMS 

DDNU 

.IOACIIVA1ION 

DD .... U •p .. hl• ~·----------
/~1 ... 

/l 
'".,.,.. .. 
~N~ 4----------------
DHA 

DDNU •~14e 

OM 
I 

a-c-1 
DIACTIV.I.TION 

~ 
1t 

«OH·DOI:HO 
\ 

H T DIOPHILIC 

OH 
I 

•-c-. 

< .. 
,.OH·DDA 

II 

-t: 
OH 

DDA 

H 011 
I I 

~- --r I ....,- ~-
OH c11t 

DDOH DOHU il•l 

""'C.<IIl!te~ ~!'ta t.:~a.:l el •0. :-~·-.,. -11-:.!. (n"'•••('t 

J!l:a':.fa1<•. i.tli.J tlf lr~ el 1&. llflll. 

P-.3 
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APPROXUtATE COHPOSITION Or TECHNICAL DDT 

Cm·IPOUND 

1,1,1-lrich1oro-2,2-bis(p-ch1orophenyl) ethane (p,p'-DDT) 

1,1,1-Trichloro-2-(o-ch1oropheny1-2-(p-chlorophenyl) ' 

ethane (o,p'-DDT) . · 

1,1-Dich1oro-2,2-bis(p-chloropheny1) ethane (p,p'-TDE) 

1,1-Dichloro-2-(o-chloropheny1)-2-(p-chlorophenyl} 

eth~ne lo.p'-TOE) · 

1-o<h1oropheny1ethy1-2-trich1oro-p-chlorobcnzene 

sul fona.te 

2-Trichloro-1-p-chlorophenylethar.ol 

Bis(p-ch1oropheny1} sulfone 

a -Chloro~ a -p-ch1orophenylacetamide 

a -Chloro- a -o-ch1orophenylacetamide 

Chlorobenzene 

p-Dichlorobenzene 

1,1,1,2-Tetrach1oro-2-(p-chlorophenyl} ethane 

Sodiu~ p-chlorobenier.e sulfonate 

Ammor.ium p-chlorobenzene sulfonate 

Inorganic 

Unidentified and losses 

APPRO X I}'.A TE 
PERCENTAGE 

63-77 

8-21 

0.3-4.0 

0.04 

0.1-1.9 

0.2 

0.03-0.6 

0.01 

0.01 

0.3 

0.1 

pres en~ 

0.02 

0.01 

0.01-0.1 

5.1-10.6 

SOURCE: Ottinger, et al., "Recor.T'er.ced ~~eth:::ds cf Reduction Neutral i-

- zation, Reco·;ery, or Disposal of !-laz:!rdc:..s Waste - VoluiTie V," 

1973. 

SECONDl>.RY SOUP.CS: Dr-a:L E~·,:.r-o::ner.t.:ll !::-.cact .3~a':e::1~r.t :or '.:1-.e 

Sa~e Collec~ic~, ~r~nz~8!:'~~'.:~~~. a~d ~1nal 

~is~osal o~ ~.3. De~t. 2! ~e;ense 5cocks c: DD~. 

Pre~arc~ h~ Louis Ber~er & Associates !or the 

De!~nse ~o~i~tics Agen~~. J~ne 1980, ~. C-4. 

P-'1 

CD· 
.p-( 

1\)• 
.··~"; 

~ -. -
~~ -: -

I. 

! .-_ 
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Reactor 
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Recycle 
Acid 

DOT DDT H Crystallizer 

S~porotor Washer Dryer 
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Spent Dilute 
Acid Caustic 
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Recovery Nc~lra-
Plant lizcr 

liquid H 
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Production and waste schematic for DDt (Montrose Chemical Company) 
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FOREWORD 

Section 304 {a)(l) of the Clean Water Act of 1977 (P.L. 95-217), 
requires the Ad~inistrator of the Environmental Protection Agency to 
pub 1t sh cri tei"ia for water quality accurately reflecting the 1 a test 
~cientific knowledge on the kind and extent of all identifiable effects 
on health and welfare which may be expected from the presE>rce of 
pollutants in any body of water, including ground water. Proposed water 
quality criteria f~r the 65 toxic pollutants listed under section 307 
(a)(l) of. t!'le Clean Water Act were developed and a notice of their 

\availability was published for public co:r:nent ori ~larch 15, 19i9 (44 FR 
I 15926), Ju 1 y 25, 1979 ( 44 FR 43660), and October 1, 1979 ( 44 FR 56628). 

This document is a revision of . those proposed criteria based upon a 
consideration of corrrnerits recei.ved from other Federal Agencies, State 
agencies, special interest groups, and individual scientists. ihe 
criteria contained in this docw.ent replace any previously published EPA 
criteria for the 65 po11utants. This criterion document is also 
published in satisifaction of paragraph 11 of the Settlement Agreement 
in Natura 1 Rasources Def~nse Cour.c i1, et. a 1 . V'i. Train, 8 ERC 2120 
(o.o.C. 1976), ~~a1f1ed, 12 ERC 1333 (O.o.C. 1971). 

The term "water quanty criteria" is used in two sections of the 
Clean Water Act, section 304 (a)(l) and section 303 (c )(2). The term has 
a different program impact in aach section. In section 304, the term 
represents a non-regulatory, scientific assessment of ecoloqical ef
fects. The criteria pr~sented in this publication are such sc~entific 
assessments. Such water quality criteria associated with !>pecific 
stre~ uses when adopted as State water quality stand~rds under section 
303 become ~nforceal:>le maximum acceptable levels of a pollutant in 
~b1ent waters. Tha water quality criteria adopted in the State water 
quality standards could ha•!e the same numerical 1 irnits as the critcri :~. 

devaloped under section 304. Howe·,er, in many situations Slates may want 
to adjust water quality criteria developed under section 304 to reflect 
local environ~ntal conditions and human exposure patterns before 
incorporation into water quality standards. It is not until their 
adoption as part of the State water quality standards that the criteria 
become regu!atory. 

Guideline~ to assist the States in the li!Odificaticn of criteri3 
presented in this document, in the development of water quality 
standards, and in other watar-relat~d progr~ms of this Agency, are being 
developed by EPA. 

STEVE~l SCHATZCW 
Deputy Assistant ~dministrltor 
Office of Hater Regulations and Standards 
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CRITERIA DOCUMENT 

DDT AND METABOLITES 

CRITERIA 
Aquatic. Life 

For DDT and its metabolites the criterion to protect fresh

water aquatic life as derived using the Guidelines is 0.0010 pg/1 

as a 24-hour average and the concentration should not exceed 1.1 

~g/1 at any time. 

For COT and its metabolites the criterion to protect saltwater. 

aquatic life as derived using the Guidelines is 0.0010 ~g/1 as a 24 

hour average and the con~entration should not exceed 0.13 pg/1 at 

any time. 

TOE· 

The available data for TOE indicate thc:.t acute toxicity to 

fresh~a~er aquatic life occur3 at concentrations as low as 0.6 pg/1 

and would occur at lower concentra~ions among species that are more 

sensitive than those tested. No data are available concerning the 

chronic to~icity of TOE to sensitive freshwater aquatic. life. 

The available data for TOE indicate ~!1at acute toxicity to 

salt~ater aquatic life occurs at concentrations as low as 3.6 ~g/1 

and •ould occur at lower concentrations a~ong species that are more 

sen~itive than those tested. No data are availabld concerning the 

chronic toxicity of TDE to sansitive sal~~ater aquatic life. 

DOE. 

The available data :or ODE i:ldicate t~at acute toxictty to 

Eresh· . .~ater aquatic li.E~ occur!; at concentrations as low as 1,050 

~g/1 ar.d •,..auld cccuc at lo·.ter cor.cent!'aticns a."lor.g !jpecic:s :hat are 
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more sensitive than those tested. 110 data are available concerning 

the chronic toxicity of DDZ to sensitive freshwater aquatic life. 

The available data for DOE indicate that acute toxicity to 

saltwater aquatic life occurs at concentrations as low as 14 ug/1 

and would occur at lower concentrations among species that are more 

sensitive than those tested. No data are available concerning the 

chronic toxicity of ODE to sensitive saltwater aquatic life. 

Rwr.an Henlth 

For the maximum protection of human health f~om the potential 

carcinogenic effects due to exposure of DDT through ingestion of 

contaminated wate~ and contaminated aquatic organisms, the ambient 

water concentration should be zero based on the r.on-thre:shold 

assumption for this chemicaL 

attainable at the present time. 

However, zero level may net be 

Therefore, the levels which may 

result in incremental increase of cancer risk over the li!eti~e are 

estimated at 10-S, 10-6 and. 10-7 • The correspondin~ recomnended 

criteria are 0.24 ng/1, 0.024 ng/1, and 0.0024 ng/1, respectively. 

If the above esti~ates are made for consumption of aquatic organ-

isms only, excluding consc:~ptior. of ..:ater, the levels are 0.24 

ng/1, 0.024 ng/1, and O.CC24 ng/1, respectively. 
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Richard W. Gosset. Harold 'N. Puffer, Robert H. Arthur, 

Jennifer F. Alfafara and David R. Young 

LEVELS OF TRACE 
ORGANIC COMPOUNDS 

IN SPORTFISH FROM 
SOUTHERN CALIFORNIA 

The most important consideration in any study of contaminants in the environment is the 

question of whether human health is endangered. After considering w;~ys in which Southern 

C:~lifornians might be exposed to significantlewls of toxic:mts. we decided that the greatest 

h:~zard would come from eating. t1sh .:ont<~ining DDT, polychlorinated b!phenyls 1 PCB I. or 

benzo( a)pyrene 1 BaP). In th.: research descrii::-ed her:. we rep lie:~ ted the catching and cook-

bg of iish by the subpopulation that was mo;r hkdy to be cxpos~d. TI1en we measured the 

concentrations of tZ'Ics:: and other trace organ:.: compounds in the seafood and estimated the 

rate Jt which these contamina~t; could bl! consumed annually. \\'e four.d th:H concentrations 

of DDT and PCB were ekvated in srontish ~e;iding. in are:~s n.:.H s.:wage outf:;lls or in the Los 

Angdes H.1rbor. These !eY·:ls do not exc~ed th .. · World HeJlth Org:mil.Jticn 19' I recomm~nJed 

maximum safe daily intake of 5 ug:kg/day. BaP was not present in any of the sampies and of 

all the species Jnalyzed, white croaker had the highest levels oi contaminants. 

The sediments adjacent to the coast of southern C:~liiomia are contaminated with tnce organic 

compounds whose mair. source is the submarme ou tfJI!s. Project rese:~rch :1lso it as shown that 

c.:rtain trace org:mics such as DDT"; and PCB"s h:~ve th.: at-llity to bioaccumulate m anim:1ls 

commonly co:JSumed by man. For exampl.:. white croaker sampled by tra,,!s tJken near the 

los Angeks Cour.ty t J\\"PCP) outf:Jtl in April !97 5 contained me:~n conce:-:trations oi 39 mg.' 

wet kg Total DDT and -~.8 mg/w.:t kg Tot:1! PCB tSCCWRP, unpublish::d J:It:~). 

These results be·:ame of concern i!1 19"78 when a survey of ;;outhern Californb sporttishermen 

conducted !:>y the CaliforniJ Departm<C'nt of F:sh and Gam~ 1 Wine 1979) reve:1leJ m:~t one

million ang!a trip IJO,lrS pa y.:ar W<.'r<' exre:1.!c..: on fish in!,! Cl fGrt J:1J th:.tt J(Y~ Of the fish 

:a:1g.ht w::r:: white :ro:!!:er. The D·:pn:nent of Fish a~J I.Jme di..t not att;:mp: to J::tennine 

the t!nal disposition or u~e of fish "";ng ,;au;;l•L L'Ut in 19t;O th.: t.:m,ersity o:· So~thern Cali· 

iornia .::urieJ ou: Jll md~pt>nJ..::1t -;ur.c~ to :.,,.:ss the .:::t:!1 .inJ :o!lS:J:r.pt:on r:.ttes oi s;:>ort· 

fishermen 1 Puff::r <?till. 1981. 198: l. The rcs.Jit;; of th.: CSC ,urv::y uhi~<.::Ite·J tint there ex:s:s;. 

subpopul:i:ton of 'T'Orli"i::.hermen :.long :he ,,~t::!H:rn C.Jhforni:!..:o:J,t !h:~t ·.::Hch .1nJ consume 

:ish on J rc~Dl:.tr ;-,;.,;:s I 14' ': ~o :·;,!;,::; 3- ~ ::.-:h:S we dO. The survey :!bO :r.dic:.ttcd :~:J I the 

mcdi.m ..:on sump linn r Jte :·or all s;,::::.:s ..:cr.: Pnl::d w.1; 3-: -; d.1~ ;.'::rsc:l • Jrrr..:>Xl:TIJtl!!y twic.: 

the n:lt:on:~l :J;··:r:12·:l JnJ th~t ;':.tn-fryln_;! w~, :h.: ~no,;t ~cmmon r.v:thnJ of :ooi.;1ng. 
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METHODS 

\Vhite croaker tGenyonemus lineatlls) were sampled from eleven of the twelve stations used in 

the l'SC consumption survey (Figure I). plus two coastal control stations known to have rela

tin:ly lower chlorinated hydrocarbon inputs (Word and ~teams 1979). Fi\"e of these stations 

were chosen for more intensive sampling of four or more species of sportllsh. These stations 

were: White Point, Cabrillo Pier. Santa ~tonica Bay. Belmont Pier and Orange County Control. 

A total cf 15 additional species were collected, in.:luding scorpion fish (Scorpaena gutrata), 

rockllsh ISebasres sp.). kelp bass (Para/abrax c/arllrarus). barracuda (SplzJ·raena argentea), 

bonito ISarda cl:iliensis). Pacillc mackerel (S.:ombcr japonicus), queent1sh (Seriplllls po/itus), 

white perch l Pllanerodon jurcaws). bla;:k perch IEmbiotcca jacksoni). haiibut (Paralichthys 

ca/i(omicus). lizardfish ISynodus lucioceps). boc:~ccio (Sebastes paucispinis), corbina (.llenti

cirr.lw:; <mdularus). barred s:.nd bas> (Pura/abrax nebulifer) and rlatfish 1.Pb1ronectidae sp.). 

In order to obtain results that would be representath·e of what· a sport fisherman would catch, 

this study sampled fish using their methods. In most cases sampling was dor>e by hook-and-line 

and in some cases. study participants sampled alongside sportfishermen on piers and sportfish

ing boats. Because the fish needed were not all catchable in the time frame a\"ailable, some 
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samples were taker. by trawling. The samples collected by trawl were (I) white croaker from 

offshore of White Point. 121 -tW< of rho: bla~k po:rch. white po:rch. ha!ibut,and queen fish shoV~.'Il 

as coming from Cabriilo Pier. and 13) all sampks exco:pt the white .:ro::.kcr from the Belmont 

n: .. _ T- ~II""'"-- ... • L .... .---:-1 .. -~··~1-• ............. L... ... ..---'1-....1 ;...., .1- .... _...,_..., _..,.. ___ .,. ... - .... ~ .............. ~; ... J,...,._ ... _ •••"•o1..1 

1 1\.lo 111 -.111 '-'o.l~\.3 1.11\.. IJ.3U '-'"""":!:-til """-''-' UUII\.u\..1,..1 lll Ul'-' .)UIII"- lltUIIII"'-l UI.J .a 't"''-'1 '-1l.Uh .. .lliii.AII •'IV-..IUO 

treat his catch ami were brought back to the laboratory and immediately frozen. 

ANALYSIS 

From four to forty fish (average oi 20) were caught and r:mdomly divided into five composileS 

(when possible) for each species. Edible muscle tissue was dissected from each fish and pooled 

for ead1 composite under cle:m laboratory conditions. All samples were kept frozen un t!l analy

sis. The benzof.a)pyrene samples w'Fre kept wrapped in Jiuminum foil to· prevent light from de

grading the sample. Each sample was an:Jiyzed fer the following: percent dry weight by freeze 

drying, percent lipid weight by chloroform,methanol extraction (Bligh JnJ Dyer 1959), Total 

DDT and TotJI PCB by pack.-d-column electron-capture gas chromatogr:Jphy, (Younger al .• 

1976), and benzo(a)pyrcne by high-pressure liquid chromatography using extraction methods 

of Dunn 1976). Total DDT includ.:s the ortho plus p:ua isomers of DDT, DDE, and DDD; wtal 

PCB includes Aroclor 1242 and Aroclor I 254. 

RESULTS 

White Croaker Survey 

Results of tho: Jnalysis ol white cro::!ker for TotJI DDT. Total PCB. and other physical measure

ments are listd in Table I. :\lean values at hook and line sportlishing lo.:ations ranged from 

0.053 r.1g/wet kg Total DDT and 0.015 mg. wet kg TotJ! PCB in the :\!Jiibu.'SantJ :\tonica Pier 

samplt!s to ::.s mg/wet kg Total DDT and 0.42 mg, wet kg Total PCB in the Geralo Desrr:ond 

Bridg-! sample~. Hig:ha DDT kvels wero.> found in the white cro:~ker tnwkd from the White 

Point station. These t1sh were collected !rom near the waste outi:Jil to docum.:nt what is 

probably the worst po;sib!e c:1se: they are not normaliy c:lllgh! by sportt:shermen . 
. - . --. -·- --·...-, 

Tobie 1. R~sut:s of t~z an~:ysis ~n=~l of -:n~ ~~·hi-e mu~cle tis~c~ nf ·::h·t~ cro~~'!t 
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There were several methods for analyzing the results statistically. First, we compared the Total 

DDT to the Total PCB median values for all the stations -"nd found that !he rankin~s were sig

nifJ-:antly sim!lar (r, = 0.93 7: p <.001) i:-:d:c.::t!:1g J common source for both t~e Tot:.:! DDT 

and Total PCB in white croaker at all stations. :Sext. we compared the stations and found there 

were statistically different concen!rations of Total DDT and Total PCB between the stations. 

Th1s mdicated titat some stations had signiiicantiy higher levds of these contaminants than 

others fHooT = -l6.54. HpcB = 50.40. DF = 12. p<.OOI ). Finally. we compared the results 

from each st:nion to all the others to determine which stations had similar concentrations. For 

<'X:itnple. the stations with the highest con.:entrations that were significantly different from the 

other stations iormed one group. Then the stations with the next highest concentrations ionned 

the next and so on. 

The Total DDT values for the thirteen st:nior.s were ra:1ked into 6 groups and are presented in 

T ab;e i. The treP.d was simii:u for Total PCB. \\'hne Pomt and the Gerald Desmond Bridge fell 

in the ;!:Oup thai hJd the hi~hest !e\"els ofTot:il PCB. C:~brillo Pier. Santa ~tonica Bay, Venice 

Pier. Belmont Pier, ~.!Jrina Del Rey. :\a\"y ~lole.and Queen ~tary 'Pier J stations were all in an 

intemtediate group. The two control sites, Or:mge County and Dana Point were in the group 

with the ~!Jlibu/SantJ ~tonica Pier that had the lowest concentration. The Redondo .-\rea Piers 

results were between the intermediate group and the group with the lowest concentration. 

In tensi\·e SurYey 

Four stations with elevated concentrations of DDT and PCB·measured in the white croaker 

samples. plus one control station, were re~::mp!ed for an additional four or more specie:> of 

sponfish. The stations chosen were \\'hite Point. Cabrillo Pier, S~nta :\tonica B:!.y, Belmont Pier, 

and Orange County Control. The samples from·Cabnllo Pier and Bdmont Pia stations were 

c•Jlleded ai the same lo.::Jtion as the white croakcr,i::ut the Whit.: Point. Santa ~fonic:1 Bay an<! 

O~ange Cour.ty Control st:Iuons were s:~mpled iror.1 sportfis~ing boats and varied up to ap- · 

pro'l:im:nely 3 km from the original whlle croaKer sampling s<ations. 

T!1e r<"sults of tl!c an:tl) sis of the edible musck tissue for Total DDT ( DDE+DDD+DDD and 

Tor;d PCB (.-\rodor i 2-l2+.-\roclor 1.:;5-l) ar.! listed in Table .:;, The ::1ean Tot:!! DDT co::cen

t;ati~ms ior a!l statiOi;S .:ombined ran~ed irom 0.036 mg. wet kg in rockfish from the Orange 

Coun"tv Control s!ation :o 0.76 m!!iwet k!! !n s.::orp10ntish !~om the \Vhite Pc!nt stJticn. The 

meJn TotJI PCB .:oncentr;Jtions f;r all sta-t:ons comhmed ranged from 0.011 mi,'wet kg in 

rockfish from the Orange County Control station to 0.1 <> mg, wet kg in black perch irom the 

Belmont Pier stJtion. 

An :nalysis of \·aria nee detected signit1cant differen.:es among stations for the concentr:nions 

of both Toul DDT and Total PCB •HooT = .:o . .:s. Hrca = .:;7.03: p<.OO)) '.\"!l-:on Jll samples 

were used. including the ·.vlute croaker results. This indi.:Jtcs that there is a sigr.ificant increase 

in the concentration oi t!tese cor.t;Jmin:mts at ore or more of the st:.:ticins o\·er t:ack~round 

le\·ds. but it do~s not indic:lte what the inJI\·iduJl '1Jtwn dn"f~re:1co.>s are. BeCluse severJI 

species were sJmph:d :;t moro.> th::~n one station, tli:s a!low;:d us to consid.::r the station differ

.:n..:l!s using tho'" species. 

Bomto :md P:~cific m:.t,:k~ro:l. both mi~rJtory fish. ;p~n..! :1 smaller amount oi <1me in :my spc

citl<= ~r~a :.tnJ J<J not ha·.-~ h1:;ho:r k,\·;:Js of -:J::ta1:1:n.:~~:, :n ,:n:1rl~~ from con:.::!lll~J:.:d JT:!J) 

th:.tP. in uncont.1:nin:.tted :~rc:l). For tisi: tll.H m1y c,. ,~,:..:_-:lis .md ;pcn.J a Jon;·:~ r::r:cJ oi time 

at d~~ir reso·:·..:t1v~ ~t:Jl1on~ tJUr ;_an.d~ '1.?5 JiLl '-'~!-.:•:t o;;J:.!n::"I.:Jnt J:f:.l"rC":h~~s ~1~11..1:~g th~ ... ~Jt!or.s. 

F0r the rvcki!~h \'.llil:1 \\t.'f:? .:olL:.:-~~l.! fra;--:1 th-: \'."!~;t.: P·•·:-:t. S.1nt~t \lr.nk:.t 3-!~ .. jnJ OrJ:i:l·! 
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T?!b!-:- 2. RJ?o:.t:~tio r:f ~~1~ ~:-;~~vs:, of!~~ e
di~!~ mus~ic tissut! 'lf ~por:fish ~ol!t-et':.d from th'd 

:Y'Iototrn!1nht;"~n I o-.. .l.n~~ ... l'!~ area. 
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S:1n ta ~Ionic:~ Bay stJtions were not signiticJntly different ( U = 15. p <.~). 1:-ut kdp c:~ss from 

the White Point station and Orange County Control stations were {UDDT = 24. p<.O~; t.:pcB 

= ~5. p<.Ol). TI11:se results indicJte that the resident fish from contamtn:lled areas haw higl:

er levels of these compounds than fish from uncontaminated areas. while migrant fish from. the 

same loc:nion do not show increased levels. 

Priority Pollutants in White Croaker 

Subsampks were taken from white croaker composites and sent to California :\nalyti.:Ji Labor

atories in Sa.:r:Jmcnto for analysis by Gas Chrom:Jtography :'-l:lss Spectrometry (GC,'~IS 1 for all 

the nonpurgeabk EPA priority pollutants (l'.S. Environm<"ntal Protection Agency 197~). 

P!1enol w:.s ~he only compound pr::s::r:t above thL' GC. :'-IS dete:t!on limit. which for most oi 

the compounds is 25 ugikg. The ..:oncentr:Hions oi" phenol meJ;ureJ were_.~ ug:wct kg in the 

White Point sample. 96 ug·wet kg in tile S:mta ~lor.ica Bay sJmrie. 100 ug wet io;g in the Bel

mont ?:cr sampk 116 ugfwet kg in the Cabrillo Pie~ s:~mp!e. :~nd 231 ug; wet kg in the Orange 

County control. Dioxin was not detected in JOY samples. 

Denzol a 1Pyrene Results 

All 5Jmples wer~ unJIY!t•d by Robert Arthur of esc for h!!lZOI J lpyrcne I BaPI and in Jll CJSCS 

concentu:ions Wt•re '>elow Jet,:..:t:li-le limit.; ol I ~I!! w~..·t ;.;g. T:us -... ·as <ur,nsin~. ~srec;Jl!y icr 

the c~c~~~;u Pi\.?r ){..!UUn. ~in~-= le.-1;!1~ vf l."" ..-! .0 ug, '\'.-::t k~ \\";!!"-.! d~~~'.:t\!J ir. w:~l~..!' .:roJk~r :JHlS .. 

cle tiss:.t<! irom !his loc:llio:1 ::1 1979. only two Y<!JIS c:!rlin i :O.Ic:J~S and Your,g 19~a. i 0 :301. To 

1n'1.:r•~ ~:1.1~ ·:~:..' ::~·::~::~~· .. :.: ",\ :·. ','.;""'r:,:~•; :--r~;--~rJ\· \I,'.: r:-.:::.d~. -'~'J _,;'"_'li:' •• ~~~ ~>'~! .... :':-n~~ Pio ~ !~)-,., 

)~11:;""1~~ .!PU lH't. .• ·:~;.:~! r·:"'l•...tdl --~!li:I.J£ ~·-' ~;i\.' :~,-:) f(...,l.d7~. -'"'"" ., ""'~-·•··.._:,1lj -...,'· .. ~·' '; ....... -. ...... ;:,;-· .... ! 

33 

1/-b 

BOE-C6-0176826 



....... 

surface water, sediments, and mussels (.\l_vti/us edulis) from 9 of the 13 white croaker stations 

ITat!~ :n. B::P concentrations in tl!e surf:~ce water ran:;.:d from below (kt~ctab!e limits of 

O.DO: ug 'i at fm;r of the ~utions to 0.11 S u:;. i. at tile ~a,·y :-.I ole st:~tion. The sedim.:nts ranged 

from bdow detectable limits at the Redondo Area Piers station to 18000 ug/dry kg at the 

:"'avy ~tole. and the r.mssds rang~d from 3 ug/w.:t kg in the Queen :\lary/Pier J sample to :so 

ug.'wet kg in the Cabrillo Pier sample. 

These results indicate that benzo( a·lpyrene is present in the en,·ironment. especially at the 

:-;avy ~tole station, at surprisingly high Je..-els. The tindings that BaP was not detectable in the 

edible muscle tissue of fish c:mght at these stations might be explained by the ability of these 

t1sh to metaboliz:! this compound (Stegeman 1981, von Hofe eta/. 1979). 

Cooking 

Res:.~ Its of the t:SC survey indicated that p;:n frying. was the most popular method of cooking 

by ;port fishermen. To determine the effe.:t of pan frying on the contaminant concentrations, 

white croak.:r musde tissue from the Santa :\lonica Bay and Orange County Control stations 

were pan fried and then analyzed for DDT. PCB, and BaP levels. Fillets were taken from the 

opposite side ol the fish analyud for fresh tissue concentrat.ons and fried in 30 mls of Wesson 

oil at ssoc ( l90°f) for 4 minutes per sid.: in a \\"est bend Tetlon coated ekctric skillet (Krone 

ar.d lwaoka 198 n. The fillets were weighed beiore and after frying to determine water loss 

due to th~ fryi:1g. The fillets were then composited in the same manner as the uncooked sam

p!<!s ;md anJlyzeJ for:< lipid. DDT, PCB and BaP. 

The fri.!d muscle tissue exhibited lower conc~ntrations of chlorinated hydrocarbons than fresh 

musd~ sa:r.rles. for the Or:.mgo: County Control '>3m pies the a\·erage m::~s.; of DDT d~.:lined 39':<: 

~o I.:! ..:g. a;•J the J\eT:ig~ mJsS of PCB ti~clined 29'c to 0.18 ug. For the Santa :\tonka Bay 

sJmpks :he a\·erage mass of DDT declined i-+7<: w 2.3 ug and the a\·erag·~ mass of PCB declined 

65'~: ro i .I ug. \\'e were unable to analyze the u'ed cooking oil to determine ii the !o<>s in 

chlorinJteJ hydrocarbons was duo: to l~:!d1ing into the cooking oil. but tlut is a possibility, 

'·"·· 
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.. since the cooking temperature is too low to break down these compounds. BaP was not detect

ed in any oi the iried tissue samples. therefore irying fish docs not increase !he levels of this 

contaminan-t either. 

D ISCVSS I o;-! 

Edible mmdc tissue of sporttlsh from the metropolitan Los Angeles area contain concentra

tions of Total DDT and Tot:~ I PCB that are above background levels. To assess the possible 

health hazard from eating these fish we dctamined the dailv intake rates of these contaminants 

based on the white croaker results and the median consun{ption rat.:s for all species combined 

for each station (Puffer eta/. 1981 ). These results are listed in T3ble 4 and may be liigher than 

actual intake r:nes due to the fact that white croaker are not the major portion oltlsh con

sumed at every station. The White Point station has been omiued because the consumption 

rate for that station was computed from surveying people 11shing from the shore and our white 

croaker were taken ne;.r the outf:~ll. which ·is not normally 11shed. R:sults ol the L"SC Survey 

indicated that I 07c of the sport fishermen consume as much as 85.: g/day, person of white 

croaker. If these fish had been taken at the Gerald Desmond Bridge their d:~ily intake could be 

as much as :39 ug DDT and 3b ug PCB. There is a group oi local sportiisherrnen who fish for 

rockfish irom t!1e same boat 3-1 times per week in Santa ~tonica Bay. Everyone on board usual

ly c:~tches their limit of 15 fish which is mainly one species. bocaccio. Assuming: they consume 

approximately !50 g per day, their daily intake r:!tes would be 8. 7 ug DDT and 3.0 ug PCB 

based on our analysis of the bocaccio c:tught by us from th.: same bo:tt tTable ::!). 

The World H.:alth Organi7.ation • \\'HOI r.:commenJs th:tt daily intake be no more than 5 ug/ 

kg :Jay for DDT (IJ .5. Environmental Prot.:ction Agency 1978). If the a·:erage man weighs 70 

kg. the recomrr.~ndcd mnimum. safe dail)· intake woulJ be 350 ';.~g. This kvel is not reached by 

any of the stations we surv~yed. e\·en in the White Point sample, when you :J.ssume an average 

consumption ~at<.> of 36.9 ~/Jay/pcrscn. the h:v.:l only reaches 280 ug:. The FDA has ..1 lirait of 

5 mg/wet kg DDT for the ir.terstate transport of tish. This limit wa; exceeded by wh1te cro:lkcr 

only from the Whit..: Point stltion. Please note that th..:se guidelines are based on technical grade 

. - --·- --- _., -i 

Tuo:~ j. :s~1m:1t~r:i da.il·1 i!"'t~~~ cf "i J~.:! :;DI Jnd Totci rc3 !:~rn \~H c-:.~s:..:r.~tior. 

of \·4hl~t cro;kcr ta~en from t:-.~ :T&~tt?poli~an Lei ,.\n;eio?s lil~:1. 
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DDT which is 9~:G DDT. 4.1 <:C DDF.and 0.4'::- DOD. Our analysis of fish tisrue showed the actual 

r.:rc::r.ta~::s of tiles:: com!'0Unds to b~ :-.pproximately 90·~ DOE an1 life DDT. ODE is ap

proxtmately one-eighth as toxic as·ooT (:\ationallnsutute ior Occupational Safety and 

Heulth. 1979). Therefore. based on the actual quantity of Total DDT found in these fish, none 

ol the samples exceeded the FDA limit. 

The concentrations of these trace organic compounds are not sufficiently high to cause acute 

tox;;:;ty. It would take 237 years for a 70 kg fisherman eating 85.~ giday of white croaker 

from the White Point station to consume enough DOE to reach the rat LD 50 level (800 mg/ 

k~l- However. there is the possibility of sub-acute eff<!cts and these results would suggest the 

n-:ed !or furth.:r res<":..r.::h into th<' uptJk<' rate and metabolism of these contaminants by man. 

It might l'<' possibk to look Jt the medi.::al histories of the sportfishermen who consume these 

lish en a r.:.-gular basis to dct.:rmir.e if a spccifi. ;nness could be attrib•Hed to this consumption. 
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ASSESSr.n=:r,-lT OF PUBLIC ~:EAL TH 
CONCERNS .~SSOCIATED VJiTH 
TRACE ORGf.\i'HCS IN SEAFOOD 

Public health concerns associatad with ocean dispos~l of sewage sludges were 

evaluated based on use of published data and techniques. The analysis indi

cates a potentially sisnificant public health con:ern to sport fishermen fro~ 

cor.su~ption of trace or~anics in s2afood taken from outfall areas. The 

analysis and conclusions apply principally to existing and past sl~dge dis

posal practices. Assu~ptions used in the analysis may not be applicable to 

alternative ocean dispcs~l syste~s s~ch as deep ocean outfalls or barge dis

posal. The Draft EIS/EI~.identified the n~ed for furt~er study of alterna

tive ocean disposal prac~ices to develop r;;ore definitive in:'or~ation en pro

ba~le m5rir.e ;~~acts. ~lana with traditional en~iron~ental concerns, such 

studies sho;.~ld ac!:ress ~ne potential for the t:,•;>e of p:..blic ~ea1th concerns 

identified herein aHd tre effect of industrial pretreatment or other approaches 

to reduce toxicant ~ass emission rates. 

The health effects assessme~t is based on analysis of trace organics ccnce"~r~

t\ons in s1dgas and seafoods, seafood co'ls!..l:npticn patterr:s of sportfishe:7::e:'l, 

knol'tn infor:::ation on !'!o;:alth e7fect:. from u:::T and PC3 consu:..ption, and c::"1sicer

ation of EPA dose-respor.se W;odels, l'lhich relates cor.su~ption to healt~ ~ffects. 

ODT and PCB dosages \':e:-e estim~tec based on the cor.cenuaticr.s of t!'lese con

stituents in seafood and the seafood consu~ption rate: A nu~ber of conser:a

tive ass~;mpticns were use::! in the analys~s. !1c.3t a'L~i.la~1j!_i!a_..:_a_Q.!LtJ:;.::!: 

o_r.nani~con::en:J:ati cns.__ta'la..heen_dete:-r.tim:cLin_t.i.s.!L:: ~::;:: J e L'Ln--..Jh!= __ v_ i ~-l~.L-;y_ 2,f 

the o•Jtf;J.J.ls. Concer.trations in fish ac::.~a11y ccnsu~ed are not i:n01~n at ~r.is 

time. Therefore, a worst case analysis was conducted assu~ing con:er.traticns in 

seafood fro:n outfall c!·eas to be i"epresentative of ~hat c::waily cons:;r:.ed. ;.iso, 

absolute risk levels were o;:stimated assuming lifetime exccsure tc constant 

dosages of DDT or PCB which resulted in part i~ ..:he conclusions regar~ing 

public ~e;J.l:h ccr.c~rl"!s. ~ess con~ervat~'le as~•Jc::::·t~ons l':culd ,.esult i11 lo\ler 

risk estimates. Further study is needea to ~erif; assu~~ticns used in ~he 

analysis and t0 further 1·2fir.e nealti1 dsks associated H;th shor~i ine c.r..:i cff

shore fisni~s activities. 

Specific concl~sicns of the ana1;sis are as follows. 

• Whi1e a ~~rge r.~~~~r of pate~t~ally toxic o~sanic ~0.1~curds ~ay be ~rese~t 

in se~·l?. ~~ s ~ ud ;2s , ::~~~:..::_p_~5 <;_:~~"J;.:_D.~~. __ a ;:_~_5_r_ __ ~o_ be_.c[_ ::os t:__cc~r~r...2;-_., 

due to ~~~ir re1at~ve~y ~it~?r ~~nce~~~-~~~:ns :~~:a~2n to J:~e~ t~~:2 

organics, envirG~-2nta! ~e~slstence, 1rd ~Jtentia1 ~or bioac:u~~ia~~81. 
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Concentrations Gf DDT and PC3 in LA/!J:lA ~l~c!ges have generally decreased 
in the last decade. However, concentrations in sludges have renai~ed 
relatively constant in more recent years. Industrial or co~rr.erciul 
sources of the remaining toxicants have not been identified. While use of 
DDT and ?\:3 is being curtailed in lhe i;nited StnLt:s, it is ;"10~ kr;c:.m 

whether significant dec1·eases in sludge DDT and Pea concentrations ~1ill 
result in the near future. 

• PCB concentrations in edib~e tissues of fish ~rom control areas are generally 
in the range of a few hundredths cf a ppm(ug/gm). Concentrations are higher 
around the outfall areas, ranging fro:n tenth_s to more than one P?m. 

• . I 

t DOT concentrations in edible fish tissues were similar fori control areas, 
the CLA 7-Dile outfall area, and the GCSD outfal~ area, generally in the 
range of a few tenths of a pp~ or less. However, for the LACSD outfall 
at Whites Pcint, seafo0d concentrations are in the ppm range a~d have ex
ceeded 10 ppm in several measure~ents. It is likely that seafood concen
trations at Whites Point are-significantly affected by historical high 
discharges of DJT. Prior to l911........9.n__e_~_timc..te!L.50QJ_bs/_day_cf_DDT_ \·1er.e 

Q.isctar:gecL__Sour.e.e_c_an.tr.o_L.,~e~s.u.r.e_s_b_egu.n__in__l920_hav.e_ceduced_t,'l~.ss 

~mission...r:a_te_t:L.abou.LL.lbst.C:.::y. · Recent data suggest a do:·:r.l'la rd trend 
in DDT concentrations in flatfish. However, present seafood concentra
tions may be related to historic and present disch&rgas of DDT. The 
contributi~n of each DDT source ~o present seafood concentrations is not 
cleGrly established and further wonitoring is needed. 

• Prclimin.>l'.)' studies_by th~ University of Southern California have docu-
1'1en ted tr.e existence of a re.gi.llar.J.i.shir.; _popuJ.a.t ian.-.a.lonl).....the.._Sou_t.her.!l 

~a lliar..llia.....sho.-:.eEn.e, even at sites i i i<e 1y to be i n-nue:1ced by \·1as tE' dis
charge. A c.ajo~ity of the ~62-c~s£S-sucveyed__to_date_con~u~~Q_£isP~~ 
:t;j!i1eS-2.._~1_eeJ;__or __ m0re. Fish caught are senera lly sharec \·lith fc>ei ly re:-J
bers. \lhite crc:d:er is the rr.os'.: fre~uent catch ar.c! has !::leen oberved to 
bioacc~~~late beth PCa and DDT in edible tissues in sae.~les from outfail 
ar~as. 

o Preliminary seafood consu~ption rates were projected by the USC ~tudy tased 
on. survey data. The r.ed_i§..fl_COI'l.~u;c_p_t...i_o_r:L.r..a.t~as_es._tj;-:a.t<:.d_J;o_b_e_l5_ :;r-D. !.:I 
'dUIL.a._9Q_per(:ef·..kiJ_e_'!_gj_i,J_e__gl__2_34 _g:c.Lday_ (i.e. 10:; of cases consu:-:e~ rcore 
than 284 S:"1/day). The ~ean consu~~tion ra:e was 92 s~s!~ay. A~era:e 

cons~~ption for the U.S. popuiation as a whole has beei esti~ated at 
about 18.7 gm/day. 

fl Re.cer._L.an ima Lfe_e~ ing_ ~~urii es-.b1-DA ba'l~-~,1otir.__an_assoc'i at.i nn...be.L-:zen _:-:::s 
e_~posur.e_ind_ser.i ou_s_;1Jbchr:o11i~:; Qd_chrcnic._:o~<.i c i_tj e.s.. inc 1 udi '1'J ac•:e:-s<: 
reproductive effect~, tu~or production, a~d possibly carcinosenici~y. 
The FDA concluded that human ex~~sure to PC3's should be re~~ced. O~T is 
a suspected carci~ogen and has induced liver tumor in rats, although 
available cata are liffiited. 

o FDA limits for D~T and PCR in c~ible fi:h :iss~Ps are both 5 pa~ wet wei]ht. 
A PC3 toler:.nce li:nit of 2 ;:;::-:1 nas br.e!"l orapos;:s. r..o··!.'>'{.e~. ~be _F:'.;,_;,:;s 
iod.ic;::ed_t~Jt._ thf! _pr0posec _2_r:;;s_::>Je.u.'lC..::_l·iQ'.J.1:.Lr.oL;::..::ot~o::.: -"-::'CC:.: 

fi sL~rr;,·:~n ~r:tJ o:::~r~ ... ;,"'.J C;J~•;·--~~ j:;~·,:;~--·-.;! ~.-l.z_] c_r'J~ ~~:J~..:~::~ :7 c_~_;:~ ~ _: 
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taminate~ species and that it_ is i~portant as a matter of public health 

~fion to minimize huQan exposure to PCB. Analysis of FDA source 

docu~2nts inf~·s that ~n ~verage consumption of about 50 gm/day or more 

would be considered_ abnormally large. 

Cancer ris~ m~dels for PCB and OOT have been developed by the Carcinogen 

Assessment Group (CAG) of the Office of_Researc~ ar.d Oevelop~ent of the 

EPA based on data fro~ animal feeding studies. Risk assessment models 

can provide Q.Y..antit_atiye....~tilr.ite..s_o~.....rills
 associated 1·1ith different 

levels of exoosure. r.o· .. :ever, .c~1c:~~J .. eQ._:r:.isr~L~_oulg_b~_ur!oer.,!;to.o..d_t
o 

r..~pr:es.en.t.....ar..c.l.e.1:._c..f..Jnag'Jit::.ld.e.J:.s.t
.i:;;.a1e,s and not precisely defined numerical 

values. 

o Cancer risk for OOT and PCB, as det~rmined by the CAG models, is propor

tional to the dosage of these toxicants. 

e The dosage of ODT and PCS from seafood depend$ on the concentration of 

these constituents in seafood and tlte quantity of seafood consumed. 

e QQI~~L£.C.!i .. c.nr~en~r:a.tians_jJl...i.ish .. actuall:t--cc.nsu:::ed .. by....s.hcrelir.e ... o.r 

~r .. sJi.s.b~r~.en.J.s..r~Unm·m at this time. A ~:orst case analy5is \'i.lS 

conducted assumin~ ccncentr3tions in seafood from outfall areas to be 

representative of .. th~t ~ctually consumed. 

e Using ass~:ned 1"2present:~tive tissce concer.trations base:! en available 

data, consu~ptio~ bf se!foo:l fro~ control areas, even at high ccns~mption 

rates, wo~1d a;:~ear to ;:l!·eser.t risks fro:.1 PC:! ar.d CDT \•hi en are less ti1M! 

or equal to that associated with the present average U.S. c~etary intake. 

H01·1ever, th~ h-ealtt: risk for the ave,·age U.S; dietary intake of PCS and 

DDT is it5elf projected to exceed reco·.~cnded limits used fo1· estab1isr.ing 

w~ter quality crit~ria. 

\/_/ 
.... ~:_ 
/i\ 

• 

USHili..ass~Q;!_Q_g?_r_esent,_a t i ve ~iss ~e..s_CJ.D~~n_t.r:_a t i ~~s _b_~~-e.si._.9Q.._ a_ 'I a i13b.lg_ da ~~, 

£..00 s.um;:>_t.J o.rLoLs ea..f.Q_Q.d _ _i._r:..G:::L...tr.e_tb r_ee.....au tf.a.l.L~ r:.e :lL•LQuJ c!.....;J.re s.en t... iUl 

eleva ted_d s.\;_du.e__t.o_h.:;=:e.r .. .lC2 __ c_oncerttr~.t icm..; ~ou_U_~·.i.r;_e _ _t~e _) •. S_, _ __;I':er

i}g~risLfo.cthe_r.:ed.i aLconsuc;:JtiDll_case _ _l_3_5_SJ/:lay l, i!J]d _ _aR_c_.:J r,_jQ.._t_i.;;:e..:. 

fo.r:_th~_9Q..?!?rce.n.t.ll~:n.sur::ti~!L..C
as.e..i~-';":'1..d~.Y). C.Q..'J'5U;_""r.pti o.n .. o.f 

seafoo_d frc::, a!L_ou!_f.a~La.rea_pQse_Lah..ct.tt_a__t_
Q ti:.',__e_s_nr.u::er rj_s~.fr.:::w. .. S-3 

tba:-~-consur.-,pt ion_oJ an eq•J.ivti~.LQtJan ti t__y_oLf.islLin:n. a __ c_orrt.r.o..L.arz:l.. 

Seafood c6ncentratio~s of PCB frorn the L~/C~A outfall areas, while e1ev~t~d 

abo~e control sa~ples f~om the Southern Califo~nia Bight, may not b~ higter 

and ~ay in fact be less ~han concentrations observed in freshwater fi~h 

from other conta~ir.ated areas. 

• Using as;u~ed rApresentative t~ssue ~oncentratians based cr. available d~t3, 

consur.:ption of ~.:.fc-c:: 7r.cC~ t~e !·11-Ji_t.e...s ?::>ir.c. ~rea ·.:Q..-;lC cresent an el'·"t?.:ec 

ri5.L.cue_!:Q __ b i c;b.. .DiJJ:_c.:-:r.ce.r.tr_;:.~ ::r...i.;....ibo_u_:_-::1 .. U~es __ th" ~~:s._~a -~~·'<g<:: __ .d_:; :(_

f_QI_ the_ c._~~ i CJlSC!1SJJ~.-~:.cn.__::.!.S~~r~-~~:J·.LLl2.~·-
~.1:.2S .. f~.:'"~':~R. _9.2_;-~:.e_~-~~ : ~ 

£P!lSJJfp __ ':jQQ_.':as.-=. CO''S:...~_nt~on ~f sea~C"Jrj fr:- ~~e._~:~i~es ?c;Jnt ·:!!'"c-3 :;..,ses 

~bout a__l70 __ ~-~~·~s __ ~~.:?:::~~ .. I~i~~-. {..-:-;_·::·:~-!~-~~~~ --=~~~:st::~·;:·~~J~ ~~~-- ?.-~--~~~i·.:~~-~~_..::··

~~J_a r~_t j_ty _ ·-: f _:_:: r; _ ~r.::~ · ___; _:_::'n:-.t~c.; _ .::.!~!:'J. ! r~~ ~ :.: r.2 :1 i ;,..-, :·: ~ ·. -.~ ,---: . ·..:-:.--.~ .J _. -__ ., 

of seafoca fr::-1 the c:...; and c:::J c~:f,;;l are::s ... culd not. ';t: s;J!1if~ca·.::_.· 

-( 

-c --1---- , ~ 
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different fran the control case because DDT conc~ntrations are not substan

tially elevated compared to the control. 

The !"IGtPntiill _P.Yi5ts. for_ i.!)!;E'S.tio.~_of IJD~J51Jallt~rtJe do..53~es. .nf __ QD.Dr 

e_~_r~SJJl.tir. g_fror:u:ons.ur:p.tJ 9rL.D.f....Ls;n.a.LLnuc.O.e. r of hi c: hlY. cQJJ.t9GtillAt eD 

.fish. ~onsur.1ption of only 500 sr.~s of seafood contar.~inated 1·1ith 8 ppm 

PCB and 176 ppm DDT, the upper ranse of observed values at Whites Point, 

would result in a single dosage equivalent to that projected from the U.S. 

average diet for a period of 1.2 years in the case of ?CB and 30 years in 

the case of DDT. 

The analysis indicates a potential public health concern to consumers of 

trace organics in seafooc taken fro~ outfall areas. 

Further studies are needed to refine the relative health risks associated 

with shoreline an~ offshore fishing activities. Analysis of DOT and PC3 

concentrations i~ fish sa"'ples collected as part of the USC Fish Usage 

Survey will be most useful in this regard, but may not of itself be suffi

cinet to fully docuu.ent the extent of the concern. 

o If additional data and studies suoport the fir.dings of this analysis, a 

number of approaches are available to reduce the pot~ntial public health 

concern inc1~oing: (I) ~-~-~-tcLJJ.?.h~0.'1atl t~ aoJoid high COI1SU!~.ption 

of certain s;::2cies of fish frcr.1 affe::ted are:~s, and (2) 0.QS.tm~_of b_e_~f!:le.~ 

~!"1~/o_r __ OI.Itfa.lL~.!:.~.:;.s to seafood gatr.ering in cases vlhere high contar::inaticn 

levels present an excessive publi~ health risk. 

H:TRO:JUCTI 0:1 

Trace organics, especially ODi and PCB are expected to be present in tra~e 

concentrations.in LA/O:·!A sludges for at ieast the near future. Ocean dis;>csal 

of sludge has been obser~ed to result in bioaccu~ulation of the organic toxi

cants in seafood organis~s. Harvesting of effected organi~ns by co~~ercia1 or 

sportsfishing o.ctivities and s~.:bsequent cons:.r;:pt.:ion can lead to the entry of 

trace organics into the human food chain. 

A discussion of public health concerns associated with trace organics in seafood 

resulting frcr.1 siud~e disoosal in the ocecn •.-1as presen!ed i'l the DEIS/DE!q (pp. 

Vl-67 to VI-70). The analysis was linitcd due to constraints of time and data 

availability. ~~we~er, it was conclude~ t~at "Cancer ris~ ~o~els ••• indicate a 

potentially significant public health ccn::ern with regarj to trace organics in 

seafood tl'ken frcn outf.311 al-e<!s." C'•Je t.Q.._t1;~....£..r:.e.l.i.~in_a_r_y_nat_urg_cf __ t.be :!r~

~j_s__j.t__y:a s f_u_rt:-~g_r C:;JOC: ~:.ed __ :.t.a.t .. due_:a..~the_~_o_:e.n..t.ll.l_!;.C...D_c.e.r_n_ ~ r.d q_e~c.~L9.i 

!,ln.cer:W.r..ty_.-:!_s~cci<L:.~-::!_'.iit.!L!:.I":c.-( C<i.nce.r....r..i.s;d--::od..cl.s., _fw:~_-;r_cx.a;:t~J13 r i- r. ~f th.e 

p..Q..te.n.tia.L.!lea_1t~Lt:..i~s js da.si.r.a!>..le..and 1·1ii~ be undertaken :LJrino th(' i'eview c.f 

the DEIS/DE.i~." 
-

In Apri1 1920, the LA/2~!A f'rojE:ct Po1~CJ ::c:!:-J direc:ed Proje:t sta f ''to 

respond to c~~~;es i11 ~~blis~sd ~p~ cancer risk ~0~els during th@ t ~e ~vai1a~le 

prior to cc~~let~cn of ~he fi~al ElS/EI~ wi:h a ~iew to~arcs re~~rt ng cu3·::i

tativc ~s~i:-;"l~es Jf ris·r~ in ~:1e ~~ir~a1 ~=~.::~;_··(;..:'=f. 9). 

·. 
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Bas~d on the above directives, the ~ublic health assessment of tr3c~ organics in 
seafood from sludge disposal in the ocea~ was extentively reviewed. Ajditional 
infor;:Jation \'las developed in the follo~ting areas: {1) irnproved docu:nent?tion 
of trace organic levels in seafood organis~s arour.d the outfall areas; (2} 

estimates of CJtch consu~ption by sports fisherman based on information fro~ a 
University of Southern California Fish Usage Survey; (3) additional infor~ation 

on the revised EPA cancer risk models for DDT and PCB. ~~r~ose of this chapter 
i 5 to present this ne\·1 i nfonr.a ti on and the results of the analysis of pub 1i c 
health risks associated with ocean disposal of sludge. 

; 
TRACE ORGP..~IICS I~! SLUDSE 

. I 
Trace organic compounds of environ~ental concern are usually present in ~unicipal 
s1udges in lovt cor.centrations. The tem trace organic is generally used in 
reference to organic cc~pcunds which exhibit toxicity at low concentrations. 
Such ccrnpou~ds are usually synthetic, persistant in the environ~ent, oftenti~es 
halogentated, senerally not essential fer biological metabolisx, and often have 
the potential to bioaccurnulate particularly in the aquatic e~~ironrne~t. The 
principal trace organics present in L..VC~·1A area sil.:dges include o:::n and its 
metabolites, various forms of PCB, and chlorobenzenes. Other pesticides are 
occasionally found in lower concentrations including lindane, he~tachlor, 
~ldrin, dieldrin, and endrin. This analysis focuses on tne effect5 of DDT 
and PCB conpo~~d5 because they are the principal trace organics present in 
LA/O~A sludges, they are environ~entally persistant and heal~h effect models are 
available for each. 

The historic trend of DOT ~nd PCB inputs ir sewage and concentrJticns in digested 
sludge from the LA/0~·:.~. ag<:ncies are p:-esented in Table 1. t·:ajor disch.:r;es of 
DD! into the LACSD syste~ were discontinued in 1971 and ~ass inputs na~e decreased 
~y rr.ore than an order of r,1asni tude fra-n t~ose of the early /Q' s, !-!"''· -"Yer. _ __th: 

Q.PLm!l s_s_j_nR!J_Lh as_r_~;;;~ i_f!-=Q_.r~la~i '{f! l.:u:ons til1lt3La b_ou.L6_lb.Ld.£.y_ -~',_n_ce_l.9.7_~. 
Mass inputs of DDT to the CL~ and CCSD trea:~ent facilities appear to be sig~i
ficantly.less than for the l~CSO system, although little da~a is av~ilable in 
the case of OCSD. 

PCB ~ass inputs to the LACSn system have declined steadily from the early 70's. 
However, concentraticns in sludge appe2r to have leveled off in re:en: years. 
For the CLA, sludse conc2ntrations have rc~ained relatively constant for a 
nurr:ber of years. UnLiJ~e_DJI,_i'C3. a;JDears_to_be ;>r~sent.in a~.l LA/C·L.\ sludt;es_in 
qpp_r...o:.Uma_teJy.J'<;ui•Jalent.c.c,ncent.rar.ions. !-.gain, only limited data is availc.b1c 
for OCSD sludges. 

Historically, principal uses of PCB were in electrical devic!s ~uch as trans
for.r.ers and capacitors, :!.S hydraulic fluid and in r.1isro coating of car!::onless 
copy paper. LACSD report~d on tne ~o~itorin; of seve:-al sus;ec:ed ;curces of 
PC8 discharge (~ef. 10). in l9i6, it ·.-;as fou~:l th3t the r;-.a~or scurces 1~ere f,-o,a 

~p_gr __ <;_Q:'l_l_p_ur.i_?Lrecyici_'!SL'!:'~s_te :)fj'·L:e aa_per. ricv1ever, sir.ce 1573, c::iy ir.sl~-

nlflcar.t oi.1our.t.:: ~Jf ?C2 Lc·.:e bc~n ,.·-C·j~-;-~-ln--ti~es~ disc~arc;Gs. The Ci~y cf Los 

~.n~2ies also re~'Jrt:~d nc ~:,c·..:n ir.c!us:;ic1 Jr co:-~-.~rc~=l ji::~Jr~es 'Jf' :::r or-

Pea to th~ir sc,,·,e!· s~,s~~i~~ (~.2f. 11). lf.er~efc ... e, the presen"': i~Cuts ~:':-e~r ~~be 
backorJund in nacu~e and signif~c~rt d~c~e?~~5 in s~u~;e ~cr:~~tr2~~~··s are ~~t 
e :o ~ ::- r: : :! 'J ~ "". : ~. 2 ,.. :: : . .. ~· :..: ~ ~. r:; . S 1 u C: ._· _. c. ·; .; .: ·: : =: i \ r1 t: ~: 2 ~:c.~·-~· '1 . :- "J •. :J : c ~. : .., ~ :.; e 

intro:u:e lc;·l levels 0-:' ~race crg.:.r.~cs :o ~r.e :·:a.rine 0n'1irJr::-;::1t. 

E-11 1-/:; -
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SLUDGE TRACE ORGhN!CS 

INPUTS IN SEllt~.GE, lb/d~.Y, 

Samp 1 i ng Frequency 

·-.:::-~ .... ...__) 

TABLE 1 

TRACE ORGANICS IN SLUDGE FRON LA/OMA OPERATING AGENCIES 

CLA LAC SO 
TICH(l) PCB DL>T PCB 

~lonthly ~1-?ekly 

lOS 
4~ 

13.12 - 7.~.8 .. 

60.1 
28.0 
15.0 . 

_ ____QtSL_ 

DDT PCB 

(Data 
Not 

1971 
!972 
!973 
1 ~74 
197) 
1976 
1977 
19/tl 
1'J/9 

5.05 - ll. s 63.8(2) . Available) 

DIGESTlU PRIHAR'f SLUDGE 
CHJiRA~l_(!llSTICS, tn!J/drv Kg 

Sart!;.>l i o~ F rt!q uer.cy 

6.58 
9.01 
4.10 
4.90 

. 4.115 . 

.Honthly 

4.10 
9.43 

--
4.5 
3.75 
4.07 

2.93 
3.10 

4.92 12.0 
6.07 7.09 
5.93 7.66 0.3* 3.2* 
6.!15 2.70 •. 
6.513 3.37 

Monthly 

(Data 
not I 9i I 

1972 
1~/3 

I ~.'4 
19/S 
1976 
I 917 
J')lll 
!')/') 

J.6!.l 2.98 
Available) 

O.ll7 0.39 17 ... 

3.01 l.f!S 9 15 
1. 9!.l 0. 77 9 8 0.14 6.0 

2.21 - 10 9 

. 1.56 1.11 11 3 

l. !i4 1.32 4**' 1. 7** 

"tsfilll·•tt!d 
••7 IIIOIIlhS' dJta 
( 1} l!Cil a Totdl Identifiable Chlcrinated Hydrocarbon, including mainly the sums of DDT and PCB values. 

{2) PLB rloJta t·eportcd befot·e 1974 mo:~y not be rcliabl~ due to d•!velopment of lab procedure. 

i 

. ~i! ~ ~ !] 
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I 
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TRP.CE ORGA:HC 

CONCE!lTRATIG:iS Ill SEAFOOD CRSt..:aS~·:S 

B~O:!<:t:!.!m"1"lti0n 0f t:r<~ce 0r~a!'ir:s i!l o::e."lfoad orn<>'lis:no; t5l:'l:n .:orc•.rr.t:! 0•.1t;f0\l1 

1 oca t ion~ has been report~d: A sur..~ary of r.:eas~red DDT ar:d PCS concentrations 

in representati~e fish and invertebrates caught in a control area, near the 

LACSD effluent outfall at whites Point, near the CLA 7-mile sludge outfall, and 

near the OCSD effl:.~ent o:.~tfall is sh01·m in Table 2. The data sh01-m in the 

table have 0een derived fro!:l various sources and appear indicative of differ

ences a8cng the respective areas. Elevated concentrations of PCB are generally 

observed in species caught ~ear the outfall areas comoared to control staticns 

n2ar Cat31ina Island and Qana Point. An increase in DDT is particularly evident 

in species caught near t~e L;csD o~tfall due in lirge part to previous discharges 

of DDT which left a co:lsidcrable stock in bottom sediments. 

The P_C_?_~~r~C_ED.t.rat i_Q_n_i.rL e9j_~ 1~- t i S.SJJ.~- of f.is.h...f_r_o::~_~be_c_o~'l.troLa.r~Q.$_ar_e_ 

i.ll.1he..-IEn.9~ __ 9D_ielLhundre::!r.n.s._o.La_p~:J.,__.C9n<:_c_ntr_atj_gD
_s _a.r_e_htgner:__aro_~n:L.t.":.e 

pu tf.i!_lLCJ_r_easJ_t:ar:tgin~ . .fr.o.!';! __ ter.ths__t.o_more _ _th'!_n_one PP3· In genera 1 , ~·rater 

column fish li~e rockfish have much less PCB concentration than bottcrn dwelling 

fish li::e do·te!" soli:! and sanddab. '.:lhite croaker,.-3 fre_qi,Lell!._0J:~h...Q.L.s!:ti1r~ 

illlQ_pr. i.:1.a.te _boa tJis.Jter..:!.!:.n_aJike_._}r.a_s_ fuVllUCLC!lll ta in_quite.J'li glL..c.or .. c en!.t:.a.;; jJ:ns... 

.<lf...f.CB i.rs::L_tje_ LixrLtec._~ a-::~JeL::IY.?.Uc3bj~.. ri 1 ter_j.e,eji !Jg.ir!v.?r.tebra ~_es_\:,'e.rg 

~ls!Lf.c:.;,~UQ...b.a.y_e c cr. ce ntr.at.i.om..-:QD.Ll<Ltl1.o..._urders_Qf_m.i! giliu.Qa_hig r.e~"'::n...tM. 

~ll_tr~t-

P.D.Lcnr.cen.trql;_i_()l"_s __ 1_n_ et:!_ibJ.e_fjsti~s\J.e.s_are...si:r.ilal"....f.o.r__
tr .. a_con_tr_oLar.;.a~..._tt')g 

Ci ty .. Q·c__:.._y_L.~Il9_~1~i. 7-:.~fle -~~_'t;f.il.l~-~r:..t~a2D_cL!_D_~
_.C!3D-.c;.~t~al1...are.;_._s;e..•l':!rc:.1Jy _in 

·gJ:g_t:.a_~ se_of_::i_f_ r:~~:_ ~~2~~t_~ __ c ~?-~.~~~_or __ le_s s. H.c~·.·=.·,c r:,_: cr__theJ_;. .. ~sc_ ~:.J :f~.t~-~r.~3 

i!tJihi_t::s_Po_ir. >: ... D.?t.__c_or-_;:;:,1 :=rations _:~r_:;_..!:!;PQ.rte_d_jJLtbe~;JCJJ(.f!9e. r:~~i~ 

SQ!l~g,Q.tG_~i_o~os _f.£.~:: __ '::hi te ~J"j)~~:;_r:__~!'d' d~ver_~ili-~r:.~over l.O...Q~fi. lnYe.rtehra-..e.s 

~eafood _ orga_:.i s~~s _at_~!'~ ~·;~i_:.e~ ___ p_~_iD.La_"=.e_a_ a 1 :;o she~~ onL!JLt~~cr:de.r:s..o7_=..a:;n1-

tude hiaher concen:xa:ionL:r.e.r. th~ control. 

While us~ of DDT and PCB is be1ng curtailed in the U!'lited States, ti...is_r,ot 

~\·m.JJbeth&-Sj gnj fjc.mt._decr:as<:s._iiL~lu.d~e__DDLand _P.
C3.s.Po.ce.n.t.r~_l; i ens vdJJ 

r..e.sJ.Ll.L_in_tf.e._~e_ar__fu~l!r~. The!"efore, ?C3 concentratior.s in seafooc '1<:C:: :r.e 

outfali areas r.;o.y not c!lange si~nificantly from '13iues in Table 2, :;.t le~s-; i~ 

the near te!T'.. In the case of o~r:, the e ccu:r.u 1 a ted stack in ~otto;;1 sec i ":'.e~, :s ~: 

White's Point will result in elevated seafood cor.centr~t~cns. for the forses~ole 

future. T~e potential for EX~~sure of subsurf~ce s~diments hie~ in r:i in :he 

~hite's Point area has been succes:ed f~11c~ina ter~i~a:~o~ of-sludce ~isnosal 

by LACS;:> (~ef. 12). Historic C!iscnaroe of 'lich D::Ji' soi ;c:s have b<:!e; burieo:i to 

some e:"'tent by r::ore recent solids di scr.ar::;es 'di th greatly reduced D;:JT cow.:en

trations. Exposur·~ of the older se~i~ents is possible ucon :ernlnat~on of ~he 

solids disch3r;e and cot!ld result ~r. inct·eased enviror.~s!'l~al exj)OS:Jt'e to CDT 

co:npared to present levels. :-he effect 1-:culd IJe tercporary, hc·;~ever·, sirce tr.e 

sam~ forces of erosion shoJld eventually carry away the ~igh DDT sedi~e~:s. 

It is i~portant to note th~t :race qua~t~t~es of ~:e are found in ~a~y ~~r~ne 

ar.d ff .. -2'Si:~·.·c::t£.r fish, not j:;s: ~hose uncer th~ ~n7i,:e:-::e o:= a :r.arir.e ou:~:;~;. :-r.~ 

FDA r~;;:.rt'.!j O:i ?C3 c::~:1cent::---~:ions fGr a a:'se ~u--:er C·~ f~esh·.,:::-::r :-~sh, ~:-.·2r

ing :~~;--~!'('.:..As :;:::s~es cb:.a.;r"~::j ~~ ... 0-: 'Jver~: ~· ~c':o:~c:l5 ;~~:"-=~·.:~~:? ~~...,~- ::'. 

Cv:·,:_,, ·.l;::o~~ ~~-E~r~~ :: ~~ =~s:~~~~i::1 

higt1c~: cance~tr~:1c~~ ~c:~r ~n ~~e :3rc3t ~Jjor ri:crs 
-: ..... ) :: :::~ :: 
ir. ::v-; :::~s: 

E-\3 T-'8" -
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TABLE 2 

TRACE ORGANICS CONCENTRATIONS IN EDIBLE TISSUES OF 
SEAFOOD ORGANIS~IS AROUND OUTFAI.L DISCHARGE ZONES 

(All concentrations in ug/gm wet weight) 

!:lliQ. 
CITY OF LOS AIIGELES 

( 7 -IItLE OUTFALL) 
I SLANO{CQf,S TAL CONTROL 

001, PCII QQ!. ill. DDT PCB 

0.014 
0.01-0.0Z 
4 ( 1914-75) 

4 

1.03 
0.04-1.9 

3(1975-77) 
1 

o.s . 
0.16-0.SZ 

3.Z 
1-9 

25 (197~-77) 
4 

11.1G 1.05 
5.7-176 0.3·10 

10(1975-77) 

1.00 0.03 
0.3-l.Z 0.13-0.49 

3(1975-77) 
1 

3.t 0.86 
1.0-5.7 0.46-1.56 

6(1975-77) 
1 

0.61 0.11 
0.25-4.0 0.08-0.38 

7(1975·771 
1 

·----------·---- ... 

__ ,-/ 

Qill. 

·.-QQ! ill. 

0.05 0.06 
O.OZ-0.07 0,04-0.12 

3(1978-79) 
3 . 

0.05 0.0~ . . 
(19711) 

3 

0.03 0.08 
0.01-0.11 0.03-0.30 

911m-79l 
3 
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TABLE 2 (CONTINUED) 

TP.i\CE ORGANICS COtiCENTRATIONS IN EDIBLE TISSUES OF 

SEAFOOD ORGANISi~S AROUND OUTFALL DISCHARGE ZCNES 

(All concentrations in ug/gm wet weight) 

l SLA:lll/CO~; T fit. CON TROt 

ODT PCl> 

o.oz 0.03 
0.01-0.0l 0.02-0.04 

-(1971~78) 
u 

~.;cso 

DOT ~ 

2.2~ 0.07 
- -

Comrosite of 10 (1900) 
6 

4.5 0.61 
0.45-15.6 0.1-6.0 

25(1971) 
7 

0.28 0.<< 
0.25-0.3 0.23-0.25 

·( 1977-78) 
8 

~llY Of lOS ANuELES 
(7-MILE OUTFALL) 

DOT r.f! 
Qlli. 

QQ.!. ill. 

0.12 0.33 
o.o3-0.63 n.il2-1.2 

11(1975-78) 
3 

0.02 0.05 
0.004-0.19 O.C06-0.2Z 

8( 1974-76) 
3 

0.06 O.O:l 
n.ol-0.36 o.oz~-0.86 

11(1974-78) 
3 

0.02 O.O:l 
0.006-0.04 0.01-0.04' 

2(1978) 
3 
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TABLE 2 (CONTINUED) 

TRACE ORGANICS CONCENTRATIONS IN EDIBLE TISSUES OF 

SEAFOOD ORGANISMS AROUND OUTFALL DISCHARGE ZONES 

(All concentrations in ug/gm wet v1cight) 
' ' 

.lli.MiO/COt,.H~~ 

QQL !:!:! 
!.lli!! 

oor. P.:u 

CITY OF LOS MGLLCS 
(7-11llE OUHAt.1J_ 

QQI PC~ 

ocso 
QQI ill 

~ 

·------------------------------------------~ 

0.025 0.023 
0.01·0.06 0,022·0.054 

3(19:5-77) 

0.11 
0.03-0.29 

12(1971-75) 
4 

1 

0.11 •• 0.57 
0.03-0.15 . 0.01-0.051 

3( 1975-77) 

0.1 

1(1974-75) 

1 

5 

o.os 
0.03-0.07 

,.( 1974·75) 

o.16 o.oz~ 
o.oG-0.43 No•.o.os 

10(1975-77) 
1 

1.56 0.21 
0.4-2.4 0.12-0.76 

&(im-m 

3.4 
O.C7-67 
10( 1917) 

4 

1 

3.51 0.45 
2.0-5.2. 0.40-0.98 

4( \975-77) 
1 

•, 

5.23 0.23 0.19 0.19 
1.8-12.9 0.09-0.65. 0.16-0.23 0.10-0.27 

6( 1975-77) 6( 1978) 
1 l 

16.69 1.31 0.16 0.46 
l.O·llll 0.0·1·7.9 0.07-0,39 0.12·1.56 

44(m~-77l 12(1979) 
1 z 

3.05 0.12 
O.JHO.Z 0.01-0.26 

10(19UO) 
6 

6.10 0.46 0.09 0.11 
3.1-11.2 0.28-1.1 0.04-0.21 0.06-0.18 

13(1975-77) 6(1970) 
1 2 

•. c.os 0.17 
o. OJ-O.o8 o. cs-o. 28 

2(1978-79) 
3 

0.04 0.09 
0.01-0.08 0.07-0.16 

4(1975-77) 
3 

0.34 0.54 . . 
1(1979) 

3 

0.03. 0.06 
0.004·0.17 ND-0.7 

53(1974-76) 
3 

,• 
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TABLE 2 {CONTINUED) 

TRACE ORGANICS CONCENTRATIONS IN EDIBLE TISSUES OF 
SEI\FOOO ORGANIS!1S AROUND OUTFALL DISCHARGE ZONES 

(All concentrations fn ug/gm wet weight} 

ISlAND/COASTAL CONTROl 

.C.Q!. -ill.. 

0.02 0.004 
N0-0.18 N0-0,01 

10(1975·77) 
1 

~Q 

O:lT ill, 

0.16 . 0,014 
0.10·0.22 0.008·0.02 

9(1~75-77) 
1 

CITY OF LOS ANGELES 
17·MILE OUTFALq 

QPl ill. 

·~o • Non-Oist1nguhhob1~ with b1ar.~. 

,' 

-. 

.. 

. 

£ill 
E.Q!. !£.1!. 

. 

'• 

... 



and the Hiss iss i lJ;Ji basin. S.ame__Gr_e_i:!_L.lake.L._s.pecies_..._.mal.nJ y_c_orto_s.ak.nn_a.nd 

1 a k e__trou ~ c.:t _2_ cu_e_•, e.Js rang i ng_a _ _s_i:ligtLa s __ _3_o___pp.,.,____~llli.le__Hudson_Jtiver~_ecie.s 

iange __ o\s_h_i.;!:l____o.s __ U3 _ _ppn. Therefore, s2a f:>od concentrations of PCB from tne ·· 

LA/OMA outfall are~s. while elevated above control samples from the Southern 

California Bight, may not be higher or May in fact be less, than concentrations 

observed in freshi·later fish from other contaminated areas. 

. ) SEAFOOD CONSU:lPTION P1\TTEiliiS 

The importance of the Southern California Biqht as a location for both co~er

cial and sport fis~ing is ~ell documented. Com~ercial fish landings are con

centrated near urban areas. [0.~.L9f _t_r,e co:-;:r;:g_rJ;_i_'!l__fis.h___ancl___2_h~JlO.sJLc_atQLlb.y 

~_tgj_glJ ttis_ t !!r;e fl__f_r~- .5 a.r:___P. ~_t;i_r_p__GtlgD n~l_\·l.it~n__l~ .t.a....J .O__km__of_tb e._L.o0.n c;e.les 

llld....Or:..ange__(.9_~,m_ty ~~j_p_a.l____disc_!:l_a_rge_s_, (Ref. 14.) Areas near ceep \·tater 

municipal and therr:al outfalls are aiso frequently fished by cco.::::erciJ.1 party 

hoats, private fisher::1en and scuba divers (P.ef. 15). It has been reported that 

sea llops near the Los Angeies County o~.;tfal1 are sought by divers (Ref. 16). 

Data indicate that in 1973, nearly half of the coastal catch (one third of t~e 

entire catch of tne Southern California Bight) was taken within 20 km of the 

largest r.unicipal o~tfalls. Areas near outfalls appear to receive at least 10 

times mere fishing pressure than th~ coastal area as a whole. (Ref. 15.) 

1 t is difficult tc quantify the importance of shellfishing. Hm·tever, considerable 

con.~ercial and recreational sr.ellfishing actively cccurs ill the rocky in~ertical 

and subti~al areas along ~ales Verd2s Peninsul~. Cue tc its var~ed intertidai 

habitats, Palos Verdes offers a widGr v~riety of shellfish than other beach 

areas (e.g. Huntin~to.&, Santa :·tonica, Laguna, and i·ial·ib:J) (Ref. 17.). 

Over the past fe~-' yea,.s a S'Jbstantial c:::r.:c.ercial sea urchin fishery h~s been 

established in Southe,.n Salif~rnia. Fro~ its initiation in the late 1950's, 

statewide landings reach~d o~er 7 million pounds by 1975. By far t~e lar;est 

qu~ntity ca~e froc the Santa Barbara Area, especially the offshore northern 

Channel Islands. The Palos Verdes shelf region contributio~ increased fro~ an 

estimated 1~.oco in 1960 to 44,000 pourds in 1975, s~ce 2 to 6 percent (re

spectively) of the st~tewide total. Only gonads are prepar2~ for hu~an con

su~ption which re?resents so~ewhat less than 10 per:ent of t~e fr~sh, ~et 

weight of tne sea urchin. (R2f. 17.) 

Some limitations are impos~~ against se5fcod harvesting in criteria cor~i~ns of 

the Southern California Bight. There i~ a statutory prohibiticn against :~!wling 

within the S~ate t~ree-~il~ li~it exce~~ fer a sele~t2~ areJ a~o~e ~entura. For 

the case of Sant3 ~onica 3ay, the three-mi1e li~it was drawn ~iagcnally frc, 

Palos Verdes.to ~a1ibu, effectively cut:ing off trawi fishing in most of t~e 

Santa Monic~ 53y (Ref. 18). ~oreover, Section 4i.54 cf the City of Los ~nse1~s· 

1·\unicip~l ecce a1s.J fo!·~ids fis"ling ~tithin one :1i1e of the dFf•.:s~r cutlets. 

However, it is unknown ~hether the cn~-mile limit is adequate or whether it has 

been enforced. 

An ir.~por·tc:ro: lid in t!-:e :ublic health :--isk a3!:ess:-::e'lt is tt:e deter":':inati:-n -:>f 

the polentia.~ f~;;- ::~su:":::Jticn of fish 1-1itn e·1~vatec c:Jr,centrni-Jns ~f :;:;-;- .:.n1 

PCS. T\·.·~ r2~:n~ ::: ..:~ies '"";"":_·,e ~cfined f~l"'~i"".€:-!"' :t1~ :;~~~us 'J-f s:or::;.:-isr.i:;'J 

ac.!..ivitit..:S in:.!.·.: .l.t.'.:.:-··'1 ::~l~i·o:·:~~2 -!·r·~j -:r .. : ·.~.:: -:·i:~:...:ir.·;s ?..r~ j1:;c·..:s:~~- :~1:·.-1. 
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UNIVERSITY OF SOUTHER~! CALIFOR::IJI. FISH US:..GE STUDY 

---
A Fish Usage Study is being conducted by the USC Hedical School uncer th2 

direction of Qr. Ha,.LQliLt'Jtfi..e_::. Purpose of cr.e study .1:; l.o c!o:~;:.ent a-:d ::~;!l"'aC

terize sportsfi5~er~en and their catche5 in the shoreline areas of Los ~ngeles 

and Orange Counties. The coastline fro~ Santa_:~nica south around Palos Verdes 

to Be1~ont was divided into 11 statistical zones.· A questionnaire survey a~?roach 

was used. Bo~h fishing infor;:.ation und catct'l stHisitcs, as \-Jell as perso:-1al 

biographical data of the fisher~en is being docu~ented. 

Based on data collected frcm January 5 to :~ay 30, 1930, a total of 149 site 

visits \·:2re ::1ade to the 11 zones {:\ef. 19). fl. total of 562_j_r:~~r_:d_e'.:IS_J·;~re_ 

c_QO..@.~.l.';,;:l __ a_::-,.:;r.g_t_:,e_to_~a.LD sni n_g_~c;J_uJ ati._cnj}re_~_rLL~.f 532~... The 55.2.....iist .. e.C.2.'l 

i ntervie.!!..~ ir.ed to_r_g_;>_ru~r~5_Z.Ltc_~aJ f a:nU:t--ccllS.U..:4er:s_of_fisl!. .~bo;J t 40:~ 

of the inte:-viewed p:u1::!t~c:'l \·:ere. caucasian, 25'~ Black, 17~; ~~exican-;":.:erican, 

and 12~ Orienta~/Sa~~an, ~ith 5~ other .. 52~ of the cases co~su~ed ca~~ht fish 

1-4 times a wee%; most cases (Sa~~ have at least one adul: f~sh eJter i~ :ne 

family; 79~ of the children in the fa~i1y of the c6ses are fish eaters. White 

croaker is the o.1ost frequently causht .f1sh and P.an fryj_ng is the fav0l"ite r.:ethod 

of cook:ng. Th!·ee species of fish dc::1inate both the nur::ber and \·teig~t caught: 

whiJ.fLcroake~. Q_oni ~? and Pacific r.:ack.~j. 

To cc~?ute the ~ean c~nsu~ption 0f each type of fish, the USC gro;Jp r.ace the 

·follcl'ting assu::'?ticns for each case in:er•tie·.·ted: (l) the a::::::.:nt of fish and 

avera~e weight of fish per catch is constant; (2) the freque~:y of fis~i~; is 

constant throushcut the.;e51·; {3) the nu~~er cf family fis~-e3:ers is c::~stant 

an:! t~e !:atch is sho-red eve!iiy arr.ong fa::-.ny rr;er.:ber:;; (4) a11 of the ca~.:"! i: 

eaten and half the weigh~ of fish is edible. The averase weight of :hree fish 

selected ran~c~ly a~ong a given s~ecies and the nu~ber of fish caugnt fer t~3t 

species were used to de:ermine the weight of catch for that s~e:ies. Tte weishts 

caught for all species 'ile!'<! use-j to deter.::ir.e the total :·tei~~t caught. 

tws..e.d __ Q!)_the_3,b_o:Je_as_S.U::'2:i.cns, average consur.:?tion ·rates -#'or the c~ses 'inter

vi eue:i \·:ere ca i cui a ted and ranked. :ihe ;.:?j '._c_n_E.,DS_llrn::>ti_o_D__.L~-te_ >taLi:•Jrc~ 
_t·.) _b~ 

~~~~y_p:;i t.b.e 9Cl_s_e,..::ent_ile v-::h.le __ 2_3,2__g::·fca;,· (i.e. lC~ cf case:; co:-:s:r-:~~ 

more than tre stated v31~,;e). The r:~.~--_c_gr!_su.~:;J_:.icu~~e ~@-~_~?_s;:./_';.?..:i. ?.y ·.·;ay 

of cc~p~riscn the a~era;e fish consu~n:ic~ fer tne U.S. po~~1a:i~n as a ~~hJ1e 

has been estii:i<:.:ed at abo•Jt 13.7 r;;r~icay \~ef. 2:J). ~_t.u:;_t___?..QO__!'_~_l::-.~_i_~_s_t_;:~;_:;_rl 

t&[l_cL_tQ.s_onst~:;e_ fj s}La_t._ .r.a_te_s_ !:Q_Qs_i_qer:::b ly __ a_bQ·:e __ tr.~__na t i or.a.L.!ve::a..;e~_!;:!'l 

11~-~-~-n....~ __ o_f_;r, e...s a2_ ~~ i n t e rv i ~:l£La.r:..;:_e..sj;iz::n_;;_d_t~..s..QILs_~E·e...£~r 2.. _tr.<..n......: 5 __ tk,;_s__~he 

roational av_~~~ 

Resul!s frc:n ':he IJSCStvdy are prelimi:'l?..r:' ar.::l continued surv.::ys are tein; 

cond~cted, esJecia11y for the su~~er fish~r.g season. Hc~ever, a nu~~er of 

preli~inary co~c1us~cr.s a~~e!r e
~~dent fr:n ;~e results to ca~e. 1here e~ists a 

~guj_ar_fi shi !"'.fi_i._C£~l_:::._:_i...C..G _a_i ::r.s_~'l_?-~C'.}~'",e:-n_s_~ lU~_m.ia __ ~j-,_:_~_ejj_!]_e, eve;) a: --

sites li~:e1y :~be i.nfl~encec bJ ~~ste d~s:~ar~es. Fish c~u~~: ~re ~e~e:-a11y 

shared ·,d th :"o.ni ly -:e::-bers ad consu:~ed. "ilg__::(l!l_S'~..:::!:'~}_c,_~ c._~:e_ cLfi~_::, __ ~ s_~r_o-

M~1;.t;~~~~-~~~·~~:~I~~;~~-~{-!~1~~~i~~~~J,~'~~~~~t~~;~~~~~~~;t~~~~i~l~-~.~~-~1~0 
vcr,:,· ~1;.:~~:::~ • .:!r.·.: t .... ~ ·~:;-:;~::.::: Ci ~:::·J:-:--...;·.2.::,:~-i c-::--.~1J: Le :2'::-.:!· _ ........... :.·-~-~=~~: 
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DEPARH\EiiT OF FiSH & G;.;.;E S?ORT FISHHIG SUR'/EY 
::.....___-------=.:=-------------·-

The Department of Fish and Ga~e has conducted Sport Fishing Surveys of prjyatc 
a!Ld_p.a.rty __ baa Lf.i sherr.;en-and_r..ecr.ea t.iona.l-ciivers (Ref. 21). Purpose of these 

surveys is to est~iiOate effon levels expended by anglers and divers, the mag

nitude ~~d coGpos1tion of their catch, and to asse5s the degree of co~pliance 

with size limit regulations. 31 locations around the So~thern California coait 

were sampled in 1977-78, from Gavicta in 'lentu.ra to !·\iss1on Bay in San Diego. A 

total of 11 locations fro;.; Paradise Cove to Art's landing near r:e~1port are in 

the LA/OMA area. Catch statistics for the latter stations are given in Table 3. 

Based on about 5_0-5_9.i!!2liflg__ja·Js, U9_~al _ _of l6Q~~Qt;J___j~nglel~~H_',i _ __r~c;or.ded ~~Lith 

th!L!lllf:JbE_r:__o_f__iis!l_l__c;_od_e_d_a ~_alru_o_s_t_±C.Q__.DQO. \'Lili_t~ -~r:oaker, ?g_cifj c.J:'.acker~ 1 

and _ro_cl:ii5h doninated the catch, with over 50 percent of the-total nur.:ber. The 

number of divers counted in the Los Angeles and Orange County area for the 50 

sampling dates vas about 4000. 1·1ajority of the catch was rock scallop, spiny 

lobster and abaione. 

It is __ l)pR,areDLtbat there e:<ists a -$ubs__t_~n_tj_aj__pop_u]i!_ti.Qn___g_f__offs_hQre fi3_he_r_rr~n

The anglers and their fa~ilies wo~ld be :he potential pop~lation for expo5ure to 

the effects of-siudge discharge from consumption of their seafood catches. The 

types of fish caught are si~ilar to those caught by the shoreiine fisher~an. 

White croaker, the most frecuent catch, has been found :o acc~~ulate trace 
o1·gan·ics i:1 samples fro-r. the vicinity of the cutfa11 areas. 

No data on offshor~ fishing locations or the levels of trace cirganics in the 

fish caught are available. However, it would not be surpris~n~ tnat s~~e 
anglers would fish in the-~icinity of the outfalls on occasion. Esti~ate~ of 

consumption rates cannot ~e n~de fro~ th~ ~vailable data. However, above aver

age consumption of fish would be expected. 

HF:ALTH r:FFECTS OF T~t..CE O::s;.:gc CO~;su··1?T! C:l 

- -
Human heaHh effects of DDT and peg are sumr.1ari zed in Tab 1 e 4. iwe-ra(1_e U.S. 

intake Hgures are about 8 ug/day fot• D::JT ( 1973) and 9 ug/dily for PCS- {1975). 

DDT intake has droppea drar.:atically in recent years fro~ abcut 63 ug/day i:1 1965 

(Ref. 22). PCS intake also has decreased sli~htly from abcu~ 15 ug/day in t~e 
late 60's (Ref. -23j. 

DDT does net appear to result in ~ajar clinical effects as a res~lt of chronic 

exposure. It is not ~1utager.ic ncr t~nto~enic. l~o~-;z•:er, it is a SuS):ected 
carcinogen and has· induced liver tumor in rats, although availatle data are 
1 imited. 

The health effect of PC3 cor.sum;>tion is base':! in part en s.!.!l.:!.i£:S_.)J~d;:ane:;.e 

"Y_llst!_o~atie_flts ~~~ ing~~~~~_ricg______Q__"i_Ls:cJ}t.:.:r:~_i_~.a':d _ _b~-3. ?:Jtien~s ~~~r~ 

exposed to high doses ana shc~ed ac~te toxic effects fro~ the ex~csure. ~cw

evcr, ~-_i,i_t.?_~q_:Je_l}t; _ _r~sear_c~ :'our.d that ':.!le ?(.3 itself .,a5 ;,~so con~J~ineted 'Jj 

other rr.ore toxic cc.---:ocunc!s such as chlor~nate: ci!::;cn:of•;ra'1s. Tl;::refore, the 

Yusho patient st~dy on the adverse health effec: of FC3 a~~~are~ inccnclus~~e. 
~~cently,_anirral 7eedi~g st·,;::J_:r:s_H_e-:e_c::-:;c•.:::~ed_;l!:;; ?.C3. ::;;...::._io:)::! L~r;;-:. 

~d~ in is _t./t"! t )_on_ ( ~= :. : __ 5 ~~~~-~-r ~:-: -: __ :::c _-.~-.. .- ~-f"' ~-) :, .. .J: ~ :. j _.;_i__~rl.:_ -:-~~. ~--~ -\ ~ L. _ _.:.:.: : 
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TABLE 3 

CATCH STJ'.TISTICS FRC~·I CALIFO?.:UA DEPT. OF FISH AND GA:·~E 

JNDEPENDE~T SDCqT F!SH!~G SU?.~EY 
LOS ANGELES AiiD ORJ..:;GC: COU:lTI ES, JULY 1977 TO JUt IE 1978 

SPORT·A:iGLER 

Sampling Days 

Angler Party 

Anglers 
Angler-Trip-Hour 

FISH CATCH 

Total N.o. 
Hhite Croaker 

Pacific Hackere: 1 

.. · Rockfish spp. 

Bass spp. 
Pacific Er-n ito 

SPORT OlVER 
Sampling Days 

Di.ver 

ORG/\tHS:·: CATCH 

Total No. 
Roc~ Scallop 
Spiny Lobster 

,\hal one 
Kelp bass 

Calif. Sheephead 

Data Source: 

50 
61,000 

160,500 

1,000,000 

396,000 

120,000 

57,000 

50,600 

37,000 

12,000 

50 

3.750 

14,000 

4,800 

1,200 

1,100 
800 

700 

(30%) 
(14~) 

(13%) 

( ~) 

( 3%) 

Wine, V., 1979, Southern California Inde~ nd~nt Scort Fishing Survey, Annual 

~eport :;o, 3, .;uly 1, 1977 ~o June 30, 19 3", :·~arint! ::<.escurces ~.egicr:, .;c::1in-

1Strati':~ ~=~~r~ :io. 79-3, ~anuary, ~~~e~ ix tir ~ t·:. 
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TABLE 4 

HUV~N HEALTH EFFECT OF DDT AND PCB(1) 

Present (1973} U.S. Intake, ug/day 

Dietary Intake at Lifetime Cancer 
Risk Level of 10-5 ug/day(3) 

Ct·neral Physiological Effects at low 
level chronic exposure 

T-~ra tog en i city 

Carcinogenicity 

~1tllti-stage model Potency Factor, 01*(4) 
(~isk per mg/day average lifetime intake 
per kg body weight) 

DDT 

8 (1973) 

0.08{2) 

No appa1·ent i 11 effect except 
for bioaccumulation in fatty 
tissues and blood 

No 

Suspected Ca~cinogen (Liver 
tumor in anirnJ 1 s) 

8.4 

PCB 

9 (1975) 

O; 17 

Dermal, Mucosal and Internal 
Disturbance; Bioaccumulation 
in fi1tty tissues 

Adverse reproductive effects to 
mJternJl monkey and toxic effects 
to nursing offspring. 

Liver tumor in rats, Pigm~nt Cell 
cancer and tumor in Japanese 
Yusho patients. 

4.3 

1. U.S.E.P.A. "Preliminary Hater Quality Criteria --DDT and PCB", October 1977, 
(NTIS 297 923 and 296 803 respectively.) · 

2. 1\:1 "Acceptable DJi ly Intake" of 5 ug/dJy/kg or 350 v9/day for a 70 kg man was given by World 
lie,1lt.!1 Orqilnization, 11esicfuill Review, 56 : 107 (1975). 

3. c.ll c:u Iatctl Inl.dke (u~/dayr·;-lfisk-1eve1 (lo-S) x ~ x 70 ~g x ~/Kg/day · 

. 10-3 mg Q * 
4. Q1" i~ the carc.inogcnic potency factor hJscd on a multi-staye dose ehrapolation model used to 

estinhltc lifetime c<mccr risks in humuns. · 

. . . ' a UZM«<I& ..... !lilll!.. 41!1\DHIIF lf!1!Mii:""''!!"""""'it!·#•lrmJ ·-lj"i i!M~I%i~IP,;t,fjh:'l{!i~r-w~~m•P•tlii,IR,,,,H'hN\it8Wf ---~---·-· - . ... - -.-o.. . ;.r.n • . , .. .. .. ~ ''""I'Wi~t"W''r;ooc;·n,~:r~~_,..,.,~ ~P.::~l'N~'l'!'i'llt"T•"i~J.I ,,,· /JL\L2(.!\JO< .. ;>:.l·.~~, ·.~.~~.,:..,:;.!,\.~·.",,.- ::.~ _\\.:::::.\2\.v:::::::::,.l .,.,·~ .;\.1~i.I!•.•,.·J'I'~·· 
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new tox i cUy_ da~_i_i_sons i s!_s__p_rj.r::?ri ly_;>L ~ni::;a_L!i.tu_dj __ £_~ !ihO_,:ti l]g_an___a~soc til!i on 

be t\·Jeen PCB exE?~ ure_<::nd_S2Ltous _SJJ_b_<J'~QI!.i __ (;_~ __ !) __ d __ chr__Qflj_c_to.xlc__i_t i ~?..-incJ.u_(l_in_g 

advers~rod~J:: i •te__eff&:ts ,.-!:u;;-,or_prcduc_tio~_and_possib l:t-• _carc..inogen_i c i t_:t., 

HaS- vi e-ll {l_i__e.ffe__c~_orLnu::.er:CUS. bi ocher._,icai_ _S_J_5_f:,eJ;JS~J~1thoug_h_tbe_d<!l:,a_dQJlQ_t 

fu1 T,y- r-e s_Q}_\!e_su_ciL i:r.pcr.tant..__L\uestio!Js__gs_t_he__c_a_rc_mc:;eni cit.:t---oLE.LiL.s ,_toey 

1 ead to the_concl:..~sior.___t!'la.t.JleHt.e_r_~r:-
Q__ili_e_c;.~-n~r -~~~.llo·i:ab le_dajJy_j_

Qta~-e" 

1 eve 1 s -f.Q.L;~S_'_s_can_be_.e_s_:ablishecL:·:i_~t____a
_ny__c_or,fi den~~_.M)_d__t_t:Li!t... frcm a tox i--

co 1 ogic.~l point of_____yj_e·4-hur.ian ___ emms__y_r_~C~-l__s_sbm.LlcLba__r:e.du.cecL" 

Besides the suspected cat-cinogenic effect of PCB, the F.DA_is__c_oncaro_ed __ .,.!ith 

w.ers_e_Jv~a lt~ f 7.::c_ts___1;__Q__ ;u:_~~_an t_i!Jld_j_ac_ta t i niJ.J1C~n__anLtbe.i__r___D~ fs rxJng. 

l.llg~?te_d_I:.C!Lh.a!:: __ b~und_tQ_CCnc_em:r.atuJl_breas.t~il
k. In a recent nation

wide survey (~ef. 25) consisting of 1,033 sa~~les of hu~an breast milk collected 

in 44 states, the mean concentration of PCS's was estimated to be about l.OC to 

1.10 ppm (on a fat basis:. Althc~sh data are limited, it is reasonable to 

assu~e lha t atr.ong v10r::en •.·:ho consume above-average a::-ounts of PCS-contani nated 

fish, or are exposed to PC3 from other sources, the levels of PCB in breast milk 

will be significa~tly higher. 

The health effect to a nursing infant from consun~tion of PCB in human breast 

mi1k ha~ no~ been deterc.ir.ed, pending results from ongoing epidemiological 

studies. Hm·1ever, the FOil. has reported that the link bet·.-:een ?CS exposure ar.d 

adverse reoroc~ctive effects in the rhesus mcnkev has been established ~ore 

clearly fr~m recent dat3 (~ef. 25). Earlier dat~ showing acute toxiC effec~s in 

the nursing offspring cf PCB-exposed maternal ~onkeys have also been confirmed. 

Recently, human epideniological studies-were undertaken at the EPA Large Lake 

Research Station in Grcsse Ile, Michig~n. In an adult exposure stud; of 300 

fish eaters who consu~e more than 6 l~s. of fish a year, the data see~ed to 

sh01m "A regressive ~ype of relationship bet\'leen t!':e serur.1 level of PC3 anj the 

amount of fi:>h c~r.su:::ed. G:Ls~rvati_p_.':l__S ind_ica_~__?d_~l:':J..Ltbe..__p_:.~J.r;:s:.Dar;L~.t·s_
t~J'l __ 9i 

ccns\!~ers D_ay___E~ a ffec t.::_ch _ _Jhes_e____ff.q~_t_!io__!:!g)l,___t:.·te_n_o_t_been_cc__
nfir::-.ed __ b.:t 

~Qj_der:J.jJ>~og1c__:_r~s_earch ..•. Additional studies c.re being perforrr.ed on lco:..zoo 

newbo1·ns whose r.:other w3s exposed to ~CSs ar.d PBos. Serum 1evels of PC::s ar.d 

PBBs ar~ taken and the Srazelton scale of Infant Cevelop~ent is used t~ evaluate 

the gi-0\·lth of ti:e chile!. There seer.ts to be ar. inverse relaticnshi? be~:.-:eer. the 

Brazelton score and th~ level of PCB and PBS ir. tr.e serum of the ;;:other." 

(Kef. 30) 

FDA L H\ ITS FOR QJT A:m PCB 

The FuA limits f~r ~DT Jnd PC3 concentraticns in cdib1e fish tissues used in 

intC!rstate co;;;..erce a:·e bc~h 5 p;::,~1 (\·:et Hei;:-.t). 7he PC3 :0le:·ar.ce lc:el · ... as 

lowered to 2 ~~,in ~uly 1979 (Ref. 11), but was subsequently stayed by ~n 

objection and reauest f~r hearing fil0d b:t the ~ational Fisheries !nstit~te, 

lnc. in October 1979 (~ef. 26). 

The~e is no published ~o:u~ent on the ratio~ale b~hind the settina cf the DDT 

acti~n level in fish (~ef. 27). H0wever, ex~~rsi~e docu~e~ta~icn--f~r the ~ro

~csed cha~gG ~~·~ca t~1~r~nc~ 1~vels 
in fish ar~d :~her fJcds:ilffs ~2re ~~b~~shed 

1n 1977 and 1?7~ (:Jef. 13, 2S). FD.-'- is auo:hor~;:e~ "~o ;Jr~-:-ulc3te re-:ulatic'lo; 

1 i fit i :. i r-, ~ : ~i ~ .-. '._. ~~I : ; : ~·' :. : 0 • • ~; .J 'I.; i ::~ :; ·, •:' : _; ~ : -.: '",: ~:. ~ :~ :. : :; :~ :- ; : o.• ·=: ·:.:. : ~ ; ~: , . y 

in food. 5uc:·l ;ii~i:s .. ':;!i1~-=~~T~~~es,. ct·2 ~:; =e :et t:.r ~~.:. J.: :r.e ~.:;·:e~ 
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fo:.~n:! necessary to protect the public hea1th, taking into account tha extent ~o 
wh~ch the substance is ... unavoidable tnd the other ways the consumer may be 
a ffectcd b'y the same or other poisonous or de 1 eteri ous suLs tances." {Ref. 25). 

\!_nJ ~ ke tt1e EP.:\ Q_q__ter f;ua 1! ~y Clj teri a ,_ibe f_Of\_ ttJJ eY:ance_li~i_~_qre ?et_ 'diJh 
Q_t_he_r_ fa~_t__y_cs_b_~~~es_p__r_Qt~cJ;:ior~il_!) 1 i c t;_eaJ tLtar.en__i tlto_c.onsid~r.a_tiQn, 
alth~Jgh public health protection is of par!~ount concern. For the case of PC3, 
the proposed limit bf 2 ~pm in fish was arrived at based in part on enforce~ent 
and econcmi'= consideratio:1s. It ~1as determined by FDA that 1 ppm is the level 
that can be reliably measured for enforcement ~urposes by available analytic 
methads. (Ref. 11). It 1·1as also the judger.:ent of the Agency that the "2 pp::1 
tolerance effects a r.:eaningful ~ecrease in the risk to consumers while still 
excluding fro~ cc~~erte only a relatively s~all amount of food (about 55.7 
million land~d valued in 1974 dollars)." (Ref. 25). 

Hm·:e\•er, FDA did reccgni ze the i ;;;portance in reducing the intake of PCB from 
fish. " l.n ___ ~<;.f:d _t_[~ e_~ ~···'-~~a s hc___;:: _ _;_b_~_t ____ fj_SJ'L ___ c..r~he __ OJU:t__f o_c_d_~ ::oJ.HLii'Jih.ich 
g~t_g ___ ~tab_lLL-?Y·~L9LG:3_c;).Q.t_~::JiQSL~iQ!!_i___Lroutinejy_f_q_~l'\_!(' U~e~. 25). !..!.J:L~s · 
empt...as i z~_d_trla_t __ ~tr;.e__t ___ o~j c_Ql_o__gj~a 1 dga_aniJ ab le__oU~.Q~s__r.ak.es_j__t~_lear____!,"la t .• 
iJl_a!"Li de?.Ls i r.ua.ticr.._._j L.1ould__be_p_re:.:'";; c~b.te _ ___not_t__o___Cay ___ e_£{;8' s j n foo_d_ a___L.PQ.Y 
la'l2l." (r:ef. 25). The l\gency concluced t~at "it is importc;nt as a r::atter of 
public healt!-1 ~rotection to minir::ize hu~an exposure to PCB's" (Ref. 25). It 
\·tas f.w:tbe.!:.. e~;;_b_itS_tz~Q__~ha_<:_t_t;_g!_pro2._QS~ 2 c:_p::~ to l_e_r~Q_c_~~2v~_j_o_fi.S.h_.,.,o~_ld_r:oJ._ 
P-LQ_te c :L~sjl~l~t ? __ ti~~r"-;~n_ ____ a~ ~ ____ g_t_r.ers __ \1r.o _cc_n?_~.;:-;::e __ abnon~c._Uy_j_a__r_;~--- ~~couro ts_oj ·-- ·-
tlle _ _cQl~e_h__igrL1y_c;;n::.:.::-.iM:.~_specj~s. That pvpulation :nay be at risk fror.a ?C3 
1·egardless of any to~eran::e r=2.; estatilishes" (Kef. 25). 

The FDA !li!s urged "State and loc.al ~.eal~;, officials to eva1uate the situatior. in 
their ow~ lccalities and ~etermine what steps, if any, they can ta~e to ad~ress 
these o pee i al s i ~-.:c. :.ions. .::L.t~~-2C:S_t ,_s_J:-;.e_S____ta_te. i.ind-locaLag.:!!' • .:ies _ havE:-..:::a:!e 
tb~__fDfLt2 l_e Cd nce .. l~YeJ _fyr_E_C3_z.:::pJj_c_: .::l;>js _ _to_fj_s h_j !L.--i __ nt L.GS_t~_te_!:c:;:.7e rce -~ 
lgy~_ j__~~\;E:d __ <'-_d_v_i~c-lj_e ___ L_t') ___ spcct_f_i she ~s_~_;:rn ir. :;_tlla Lc:nsu:::pt i CH-'--4lLc£:.=-:::a-to 
s,p ___ e_<; i~ _ __g_f__fi;._h_sb o·..;; Cb.e. _:::inir.:i.::zC-a~ U.G :;a.s..tir.g_o.L'ler_1'/a~s_i rdtilLclLi' __ Cil 
~xpQ..su~oul«U_J_e_r:e_du.c~d." (Ref. 25) 

Particul~r ccncern sh~uld be directed to wo~en of child bearin; age, expecia~ly 
pregna:--.t ar.d ~actat~~g ;·iQ:~e!l. "In su::1, althou-:;h the agency conc1-.Jdes t::at a 2 
pp:n toierc.nce fo:- f':3':; adeq•Jately protects c.ost consu7oets, \·lo:cen of cr~i1d
bearing age, es~e:ially ~regnant and l~ctating wo~e~. are a~ong those ~ho should 
be ca•·eful to a·1oio abnor·~.-tliy hig~ ex;::::sure t0 PCo's in fish. They can avoid 
such exposur~ by nir.i~izir.g c0ns~~Jtio:1 of bot~ co~~ercial ard noncc~-~rci~l 
fish fro~ ~1ters kr.o~n to be conta~ir.a~~d with ~C3's and avoiding entirely those 
species of sponfish r.no•:m to contain his~ levels of PC3's" (Ref. 25). 

------ ----~ [P' C'·"C"R ~·.s-K' ',·'.C";:"!S "--· - r\- -f"\.l ~· " u __ 

Both DDT and PCB are suspected to be huran carcino~!~s based on ani~al testing 
studies. Cancer risk ~odels have ~een devei0~ed by the Sa:-cinogen Assess~e~: 
Grc~? (CAG) of th2 of~ice of R2searcn a~d ~cve1cp~ent of the E?A. 

Tj:? _1·a._tj o~~J e .• _~ _i ~;~at i en:; a r.1 _ _i!~::.er;)re_~a ~lot i~_c_f -~h2_~_;:~n_ce_r_ _ _rj_s~_ ~e_:;~ 1 s_b~v~ 
b~c~ su~~~I_i_::~d nu~:r:~_{:eJi 'uy EW:1.. ~~~c~e~~~s~s_ :,a·;e_re·:er.t1y je· .. eJ'J;~~-~e~_:-~~s, 
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- wc.orpora t_i_ng_ _ _ro~J;hem~_tical_~trap.Ql(!_tiorL_:tQ_d_~ 1 ~-L for m:J.~ i ng_ quant Uati ve-t:s ti

mates of_ rJsks_ to_b!JD.:f\.!15 b.~;;-~? ~n t_oxic.~_ty_cataJxor:.. anil::a L.s.tudie.s~_Thes~.-t:isk 

assessment _r,.e_tllO.d5_d_c_no.t_pur:::9.rt tQ.____qu_~r}J;jiy__pr_ecj_se 1L~Jl~ __ ex;::e_c tad hu~ar._r_i sl<_. 

bt _r~th~r:_~.t.te:::::tt.t'o Ps::-.Jt==t.P. in q~anttta.ti•te ter"::s..aiLunner_.li;;Jt on tt1e 

rEi to..hurr;ans_th<U._ca!L.b.e..e.x;J£C.~~d fr:ci:l_~_gj~erLl e_veLgf_exposure_to_a_tnx.tc 

subs ta ncg__,_<l_~~.ELi o_g.Jl.id~ n s a !"<::_llQ __ ino.r:e_s u s_c_e P.~:ibJ e __ to_the_e.ffect_ cf_tjo_e_?u b.

~ani_e_inaruu:e_ th~..r.-:os..t.....£u£_.:e.;:J t ihle.z.e.;;ben_ a.Lthe__ani ::::a.Ls:Jec i e.s-fQr:. -~·:h.is!l: 

t.axic.it)L..data-a r:C-..-.l-'1 aUah.l.e.-. Th es_~_1_:~-~ Las_~ e~:u:en ts .c.an...be_u.s afu_Las..jL rr_e:!r.s_ a.f 

~P~ ri ng_rJ sks_a t__y_a rio_u.s_g~;:_Jsur_e_l ~'lsJ_s._and_illus !'.t·.a.ting_the_tox.ica.log k~J 

it,~9~r;en_t__t_b a.L<u:.edu c_tiorLi n~J.;:_os_u n:u·LilLr.edu ce_dsk .... _Secaus e._ aLa l.Lthe. 

PLOb 1 ems.. inberent-i n .. extrapa la::. i r.g_f.ro::-L_an.i;;;aLda ta __ tQ_tbe..expsc ted_ hur.:ar._ex_-::. 

g~rj e:1ce ,_hn\·lev_er.. .. _t.he.nur::be::5 __;,~ocuc.e_d __ ty _a._r isLa sse ss_::-,el'!_t_~u_s t .. be_i n_te :r:pJ·e_t~_d. 

0\.l!.tJoJJ.?.1.Y: Tb.~ .. Y -~re .es ti ::-.atEs_oLu p:::er..J. i!r,i_;:s..__on.Jj_s_k __ ar.d...__t.hallgiL po tero_t5 _all..J 

useful f o_rsc0;:>_q..ra_tiv_e __ t)'o~.rpc$es ~-c_anno_t _l)~ __ s_aj_d_ta__quant.ifs ~c_t:J;; Lh~.;::1an _r:_i_s k 

Rrec i iei~ese_p s.s~s.s_::euts.....at.tcr::pLto_avoi c: underes tj ca.t..i n~u::.aru:_i.s.!<-~1: 

even th.<tUQ!illQ.Lhe....g•laL.a!l.L.ee!i." ·(Kef. 25} 

Risk assessment mcdels can, therefore, provide quantitative estimates of risks 

associated with different ievels of exposure. However, the C3lculated risks 

should be understood to represent order of magnitude estir::ates and not precisely 

defined nur.eri cal va i ues. TtE.__rj1Le.u5.c:£.t?_S_ ar_e_p;:c')...:.n l:,·_:::o:;t-usefu.Lin .ceter

mJna_tion_of_ GQ:::Qi!rati~ __ or _r~_l.Hive ri_~~_frc:;; di..f_f.er~G.Lexp_c_surD.e.'~l.s.. i<.i:;k 

models presented belcl'l are ru,·rent1y being used by E?;.. to r.t:o::ericallJ quantify 

ri s!~s. Qrs_ _ _9c_e_9 __ Q.f arpJJi;_a_tj_c_D_~_j_n_d;;:_ve.lc::::e.nLo7_\·la.te_r_c;ua l.i t:,'..D:.i..;:e.;·
_~ a. i: n 

this case, torget risk levels judged to be accepta~le hav~ been considered to be 

in the range of 10-5 to 10- 1 for lifetice exposure. DrinkinJ water concentra

tions corresponding to the ~ar·get ris:- levels \~ill t:e det.:::r:nined by qua:-~ti~.athe 

applicaticn of the assess~e~~ ~c~els. 

Risk models currently being used by Cf,G for DDT .:~nd PCB take the follm··~~g for~. 

R = (10-3} D Q*/B (1) 

R L ifetir.:e ~r-::babil ity of observable c~ncer incidence, 

the prcbability of contrac~ing a~ observable case of cancer 

in a lifeti~e because of exposure :o a daily dose of 

the ccmpo:..:r:d ( ?.ef. 29). -
0= Lifetime average daily dosage, ug/day 

B = Body ~leig:-,t i ~ ki lograr:1s, ass~.;r-.e.:l ~o ~e 70 f-g for a 

* standard European ~~n. 
0 = Carcinogenic potency factor, (mg/Kg/day)- 1 . Assu=ed 

to be 8.4 for DDT and ~.3 fer PCS. 

The carcinogenic ootency fac~cr is deter~ir.ed frcm tcxicitv studies and 1s 

based on a ~ulti-stage dose ex~r}oolation ~odel. The pote;cy factors ha~e been 

the subje:t of re1iew by t~e c;s. In respcnse to a recuest fron the L~/C~~ 

Project the CAG ;>rovi::ec t:1e fJi1c::ir.:; info~aticn. ''Sin:=? the pt,;!:liica:io;; of 

the proposed 'tlater Quality cr~teria c:;c~~ent.s 1ast year, ~he c~s has r.:,:,~e ~c:.e 

changes i'l the ::arcinccenici:·t bas.::i :ri:cria. Th:! cr:ar.r.:::es ·,:e:-e :-.a~e t:<::au>e 

of the public cor: . .-:en~s- to tr.~- ::ro;:osed •:ate:- q~al itJ ui :eria. ~e_<;_t~ns;:_. 

\-itJ_ch _ _E. i~_~e :.:_~~-a li_af ___::-.e_~i_Q;_~~.·:j __ :al~-~~fi_:_i_·:·~~- ::>_;1 _:-::~-;_r_~x ~_e_.,_:_ , __ ,_~ tr..:: 

1~r~:~~~:~;7~~~~~~~:~~0::.~!;;~;~B~~~~E~:~~~~-~~H,EI~:f ~~-~~~:.r~_t:=:-:~_ .. 
·. 
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Qdg in aLta c.to ~-·,.;b i_c O___'llaS ___ b_a_s e d __ OILCeg i •)r)a_Lca·ncer- _ra tes_j n...israeL.and.Jle•:t 

t_ork State. In addition, the CAG has decid<:!d that the Turasov et al (1973) data 

for male mice is not an approproate study for estimating hu~an risk because 

of an un~sually hiqh tu~or incidence in controls and because of the lack cf a 

clear dose-related trend ~f tu~or incidence. Instead, ~he study giving the 

second-high2st potency, as deterr.:ined vdth tr.e :-::ult~stage model, is nO\·t used._ 

This is the study bJ Tarjan and Keo.:eny (1962) entitled ";lultigeneration Studi2s 

on DDT in1·\ice" (Fd Cosraet. Toxicol. Vol. 7. ?.P· 215-222. Perga;:;on Press, 1969. 

Printed in Great Britain). Accorjing to the multistage ~odel. the value is 

8.4 (mg/kg/day)-1." Ref. 28) 

For the case of PC3, possible adverse effects of PCB on pregnant and lactating 

women and their infants have been reported. However, these effects are rot 

included in the present C~G ~oael since no dose-res~onse relationship has yet 

been estaulished fro;:; e?idemiological studeis. 

ASSESSr·\EN7 IJF 
PUBLIC HE~LI~ ~~SK 

The average d~ily intake of COT and PCB from seafood depends on the concen

trat~on of these constituents in seafood and the avera~~ daily seafood con~~r.~

tion ra~e. Es:t~ates of bo~h seafood concentration and consu~~tion rates ca~ 

·be made based u~0n available infor~ation. The ~agnitu~e of th~ p~blic health 

risk can then be ·esti~~ted frc~ the CAG risk ~o~els, assu~ing t~at the ave~!ge 

intake of trace o1·ganics rercains reasonably ccr.stant over a lifetke. B<:se~ 

en the c;G mo~e1s healtn risks can be calculated as a function of seafood con

su~ption rate a~ct toxica~t concentr~tion. 

Based on the USC survey of shoreline fishing habits a ~edian ccnsu~pti~n rate of 

36 g~/day was esti~ated with a 90 percentile rate of 28l g~/day. AccJrd~ng to 

an esti~ate by Cordle et. al. (Ref. 20), the national average consuGpticn is 

about 15 lb/year or 18.7 s~/day. ihe latter value ~1as als0 used by EPA in 

calculating i!llcvnble :orcentraticns of. toxicants in ·.~ater for the Prelir.linary 

~:a ter Qua 1 ity Criteria (Ref. 29). ~-Q__Q~_t:_:_e_nLo.f .. _s_t.oc.e.~ ine_fi sheDi:=.n 

SJ.U:V.e.)~C:~l:_in..Jhg_!J~_c;_s_tu.dy_consur2_t;-Lice....the
_na_t_i..or.a.La·,;rag~-~~f..c.2.d... ~l!t 

LQ....Q.e_r_~~_r_._t_<;_QDs.ur:.e._o.'{t:_r 15 _tir.;s_LJ;t..e.....na.ti on a 1 a'ler:!.c~. 

The fact that a p~rcentage of the U.S. ~op~laticn consuees rat~er large ~uantities 

of fish was verified i~ a st~dy by the ~ichigan Ceoart~ent or ?ub1ic He~ltn 

(Ref. 31). The ~edian qu~ntity of fish consu~ed by the study ?ar~icipants was 

in the 24-7.5 lb/ye"lr r;:n.;e, equivalent t~ ab:::::.;t 3C-3l s:::/Jay. -:-i12 higi1est 

recorded fish ccnsu~~tion over the two-year ?eriod of the St:.;dy was 120 lb/year 

(233 grn/day}, and the highest single season ccnsu~pticn rate 250 lb/yEar :323 

gm/day). 

Consu::1pt~on rJ.tes deter.:;ined in the :·iichi:Jan s':.udy are c~rn::;arabie to the ~.~di-in 

and 90 percentile ~~lues ~rejected frcn th~ ~s: stu~;. :t ap=~~·s that co~

sum~tion ra~es an order of ~agnitu~e his~er ~han the nationa~ ~er"lge ar~ net 

unreasonable for so~e i~jivid~a1s. rher~fcre, :~e :2~ian a~d G ~ercen:ile 

estimates frc::: :he ~SC s:udy will ~2 used i~ su~se:~e~t analys s. 
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Volatilization _of DDT and PCB can occur during high temperature cooki~g. A 

study on the loss of D~T and PCB during cooking ~1as conducted by Zabik et al 

(Ref. 33) on lake trout fro~ the LaY.e s~perior area. The trout fillet had a 

fat ccntent of 26 to 29~. rooking by broiling, ro2sting and ~~crow~ve res•1lted 

in PCB loss of 53~. 34~. and 26:, res~!ctively. Corre~ponding losses for DDT 

\"Jere 39~~. 30~ and 54~. Less fatty fish :::ay have lo· .. :er volatilization losses. 

comoared to ~hat of the lake trout studies. In the USC Fish Usage Survey, pan 

frying v1as thz fworite m2thod of cooking. F-or the thr~e fish that v;ere most 

freq~ent~y caught (Hhite Croaker, Bonito, and Pacific '~ackerel), about 50~; \"Jere 

esti~~ted to be p~n fried, 3J~. baked or charcoal broiled, !C~ deep fried and 

10% stear.:ed, boiled or used for soup. 'fery littl~ 1·1ould be eaten ra\"1. Con

siderin~ the available-information on volatilization losses during ccokinq and 

the varied ~ethads of cocking, no rnore than 25 to 50% of the. PCB and DQT would 

be expccte3 ~o be los~ through coo~ing. For purposes of analysis, no cooking 

loss of PC3 and DDT was assumed. 

It is ~iff1cu1t to estimate the average PCS concentrations in fish actually 

consumed by sportsfisherrnan. Most of the available data on trace organic con

centrations has been measured in fish cau;ht in the i.~ediate vicinity of the 

out fa 11 s. Ei~.b~;lle.s.__fz:QJILt.he llS..Cs..uue.Y _a___r_e___s~he.duled to be ana 1--y.zed-hu t 

diUi!~r..e __ r..o:__ye..~v.aHabl.e. Est·i::;ates of trace or;anic conc-entrations can be 

made fro~ the data of Table 2. Theoretically, the data ~re applicable cnly to 

the ~c,.cations ':lhere the seafood \o:as saqied. It I:LilUe__ll_eces_s~r:.z_ta__ex.t_r_a;:·~late 

~c!9J:_a_!c_ ~h~ase of a sh::H:.el:inLfis~_!~-;;_an d~..;U..9_.!!_1.9_::Lof . .:::ore.s.i.te_s::e.d£i..c 

d_?:_t_!!. i'or ·.:hi te croaker, the PC5 cor.cent:-ation ransed fro::1 0.04 to 0.12 pp::~ 

to.05 p~m ~edian) for 3 sa~~lcs at the OCSJ outfali area. However, the ranee 

was 0.3 to lG pp~ (!.05 pp~ ffiedian} for ~ata frcm the LACSD outfall area. ~or 

Pacific bonito, ~=as~rcd PCS concentrations r~nsed frc~ 0.13 to 0.~9 p~~ (0.30 

ppm median) for a sa~ple of 3 at the L;cs~ outfall area. O~ly 1 piece of data 

for Pacific r.:ack:rel ilt OCSD outfall I'Jas available at 0.09 oc:r • .B.a.s.£i...cr~_.th.e 

a.PO-'JLLr..an~~L!l.J, __ to _l~_ppp l·;a.s.._c.cnsj c'::_r_;_d__r~rresen ~a ti ::e . .!lL the_?£3 _r.oc

!.:.entra_tiQ.ll.i:Lf_-!.s!--~cauc;ht_in_r.he -' ~f.Lu.e.ru:erl...hy_:·las!.e·.-:a.ter __ ou tfall.. A FC3 

£~e nt.ra .. ti.:'J !!____P_f__Q_,_9 2 5 _ tlR.~s-~q_n s i_c_;?__r~d_r_;_p__r_e.s.enta~li' e._a.Ltt..e_b acl:gr_Q.!.I (I d -· 
concentratfon in fish fro~ control areas. 

tQ!:__~-~as~_Q_f_Q?_IL a conc~J:rat i o~_f_Q ,__Q_l_oo_T,_'!Ias _used._to_r_e;:-r!;_~er.t t.h.e 

~~c_tsr.o:.~_nd_o_r_c.;_0;.roJ_r:~nc:i t-1D~QI- ~t::: c_:..A ~nd CCS:J_ ou~fal.L areas_. 'o'/3. ~e.r 

c_ol w::o_fi_s n_~,e_b.:;:n _':'b_~-~_c:_e.-J _:·:_UVI:L_~_::_r:.::.e:ritr;J_ti_g_ns _b2_~·.:!..e~~; _o_._OL_a_r~~:! __ c ._lQ 

PD_llJ.. For t~e LACSD outfall syst2::1 at ~:~i":.es ?oint, ho~:E:·1er, a his':.oric::liJ 

large deposit of DDi exists. Tf:e IJDT corccentrati0n ;..-, 1·:::ter colurn ~ic;h ap~e:r;; 

to r::nge ab:ve l_.g_::;_;"----~O_!L<er 20 _2.!:;.::;;. I r. one s t:.~dy, ·.-;hi te crcc..ker 1·::; s 7our,1 rc. 

have a rang<! of_j__li._o_ 1/C._Q::;~ ar.~~~:j~r-.__gi__lj,_,l_Q;J_:-0_r:-~-~2G?J_e__s_i<._E_Q_f_J_J_. 

P5!~ific _ _Qg_r.itq_:.:@_LfQ)~O ha'.'~~;" :lf O.Uo_l_!__URQ.. ar.d_a rr.e::liar. "Jf 1 ;:p~ 

for~ple_ size of 3. ---------

It should be ree~ohasized that absol~te risk le~els calcula:ed by E~uati~n 1 

are order o7 magnitude es~i~a:es. It is as~u~ed that avera~e consu-:::t~on ~a:~erns 

re:l!ain reascr.-::bly constant c·1er a li!'"eti::-e of e.\pOo'Jre. The a~sur~:::ti~n of ,;rc

tim~ exposure ~ay be q~e5tioned sirce :~~:-e is l1ttle or no 5vail3b1e aJta 0, the 

SUbJect of Jiftti;:1e fishin~ ~a::>i~:5 i :~e 'Jut~-3~ .. ~ ar·eas. i~ ~,s kr.c·.·:n :r.a: ex

pensive fis11in~ ~ccurs ~ut ~h~ ir~iJ =~~is 2re 1i~e1y ~xpcse~ for ~~~e :eriods 

less than a ii·-e:~~2. CJ1 t:le c;:\.-.e .. - (~ ... :. r·~:~: ~~.ses~·-?'1: :"".~~-?is f~)i"' :."~2 :-.: :::;-;-
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elevated daily concentra~i6n for a shorter time period would reduce the risk 
ftom that calculated by Equation 1 for a lifetime exposure. However, the risk 
would stil1 be higher than if exposure had not occurred and would likely be pro
pcrticnal to t.otal lifeti::ie intake. 

A tilbular sur:-.-nary of relative PC3 and DDT intake rates and health risks for 
vario~s seafccd consu~~tion scenarios is presented in Table 5. Referring to 
Equation 1 anci assu::~ing body \·Ieight and body dosage to be constant, the health 
risk from consumption of PCB or DDT is proportional tc daily dosage. The heaith 
risks shown in Table 5 were non~alizc~ assuming (1) a health risk of unity for 
the ave!"age U.S. consu-::ption of PC3 or oo-;- and (2) a health risk of unity corres
ponding to t~e contro1 consu::~?tion. This yields a relative health risk for the· 
different scenarios which is nr~portional to the average toxic3nt intake. Use 
of relative risk re~0ves soGe of the previously expressed concerns over use of 
the CAS ~odels to quantify absclute risk levels. 

Based or~ the relative t·isks for FC3 and DDT shm·m in -;"able 5 consumption of 
seafood from cc~tro1 areas, even at bigh consu~ption rates, would appear to 
present risks less than or eq~al to that associated witn the present average 
U.S. diet. fh\_;;_c;Lo!L.r:5PX~-s~;Lt=llvLt.is~ue_:oncentr_a_ti~ns ,_r.c;·;e.\'e.:· ~ ... cons!J~p.tian 
Qf ~_rom...aJl_Q:Jt.7 aU_are..o.u·Lolid_p_re_s_~nj;_a_cela ti.'le.~y_gre a r.er...r:i sLd:.Je-to · 
IJ_i_gher_ -~3_-:or.::e.r..t~at; :r.s ;_~b':u_t_._;·Jj_ce __ ~~e _ _I,J~~_.___av_er.a~e fer the r.:edi an con
su:.rption case, and apc-•J_";._),_6 :~;-:e_s_f:r:___tbe .90_per:ce_ntj:e_ccr:s·u::;:::i.crLcase. Con
sumption of ;:~_<;h_}r-:::J ;!n-cu:.:":.ll area ·.-:a;JlC._puse_.abo•Jl a .fl .. ~_:e_?_g~~(!_t;!_r:__risk 
than consur::pt"icn of ar. e·::;uiva~ent qua:1tity of fish fr.::;.:;·a contr·oi area. 
Seafoc~ c~'nsu:~;;tion f:::- the :.::..ites_?o_i_._"1!:_S.rc>a_v:ould_pces2r,~_ er..eJev:lted_risLctut: 
tg_b.ig~l_j)_;J_L<:..Q.!l;:.?.DJr~J;,toE•S_; u_b_~\lt __ 2-: ~iJ:;es __ th.e lJ.S~c.ver:ar;e risk fer the r.edian 
consu-rption case, and a0out ~-0 tio:es for ~il_e __ 90_per.cer..:.i1Q_Cor}Su::'lpt1on cas~. 

Cci1Sl'm!Jti·:-n of fish fr-::'1 the :;:-;Tff:s--?oint area \'18t.lld ~cse- about a..JZO_tj;;:es 
g_r:e:u. teL.ris k...f l~::l;y._DDG!'l<m . .cor.su:r.;J tion . .o.La~R~.lfnL.q\.1 an.tJ.tJ_oLfJ sh...f.row_9 
c .Qn tJ:oJ_.ar:e.ii • 

It appears that high ccnsu~ption rates of seafood frc::1 cutfall !reas contami
n~ted with PCB and/or DOT will significantly increase t~e relative heal;h risk 
to the C(lnSur.i~:·. Th~ heal~h risk is re:!uced by cecreasins the consur::;-:tion ra~e 

of seafood a~d/or ccns~~pticn of seaicod frcm relatively unccnta~in3ted areas. 

The rel~tive health risks of Table 5 are estimates based c~ a~erage co~ditions 
projected over an ext~~:!ed ti~e Jericd. ~n:;her ascec~ ~r the ~rcble~ is that 
high single dcs3ges of ?CS or D~T can result from ccns~~~~ior. of a s~all nu~ber 

of highly conta~~r:ated fish. ~.sf.::rr~n::; to Tuble 2, fer ex:.::-;::1e, ?C3 con
centrations as high as a ~~~ ha\e b~2n cbser~ed. Con~u::-~ticn o~ only 5C~ ;~s cf 
seafcod a~ this ;:o;1CE:!itnt;ion ·,:ould give a .:!csJ;c of ~c:;o· :.JS of ?CS. lhe iat':er 
intake is equivalent to that ~rajec~ed fro~ tne U.S. a~erage diet for a ~eriod 
of 1.2 years. For tne :ase of :or, co~centrations as hign as 176 pp~ h3:e be!n 
measured in white croa~e!" fro~ ~ne ~hites Point area, Consu::-~~i~~ cf 5CO ~~of 
seafood at t~is c~~centratio~ e~~ates to a dosa~e of E2,CCS ~g. ~quivale~t to 
that ~r~jected frc~ tne avera;e U.S. diet for a period of-3J years. 
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TABLE 5 

PCB MlD OOT HITAKE RATES AriD RELATIVE HEALTH RiSKS fCR 

VARIOUS SEAFOOD COtiSU:·:PTIOil SCE!IARIOS 

u.s. lA/OliA SHORELI tiE FISHEmWI 

AVER/~GE 1·1EDIAN 90 PERCE:ITILE 

CONSU!·IPT I 0:1 COtlSUiolPTIOtl CO:ISU!1Pi & Oil 

~ 
CONTROL OUTFAll CC:tHOL OUTFALL 

Fish Consu@ption Rate, 
grr./day 18.7 36 36 284 284 

Assumed Representative PCB o.sa· o.sa. 

Concentration, ug/gm (ppm) 0.025 0.025 

PCB intake, ug/day 9 0.9 18 7.1 142 

Relative Health Risk 
No~alized to U.S. kVg. 1 0.1 2 0.8 16 

Normalized to control 1 20 1 20 

DDT 

Fish Consu~pticn Rate, Hl.7 36 35 284 284 

gm/day 

Assumed Representative PC3 sb· sb. 
Conce~tratior., ug/gm (ppr.l) 0.03 0.03 

ODT Intake, ug/day 8 1.1 180 8.5 1420 

Relative Healt~ Risk 
Normalized to U.S. fwg. 1 0.14 23 1.1 180 

Normalized to control 1 167 1 167 

i\, Values are typical for outfall locatior.s within the LA/O~·lA area. 

b. Values are typical of the Whites Poir.t outfall only and should net ce extended 

to the CLA or GCS0 outfall areas. 
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CHA~GES IN THE A:\10U:ST AYD PROPORTIQi';S OF DDT AND ITS 

METABOLITES, DDE AYD DDD. IN 1)-IE ::\L\RI:--:E E:SVIRON~IENT 

OFF SOUTHZIC.: CALIFOR:--:IA, 1949-72 

J_BSTil.ACT 

Thi .. p.aperis a~..;:-u~ :~e c'"~lB!'r.t~.!t:~:-. of·~~ t:<e.ul a.r.~ 1'-' l:.1n~.1 <.~.s~utt.ern C~l:!.:~.!.a ~;·the ;~Jtitide,
 

ULlT. 1la~ ac:~r:;.':.:.;:.lt.Ur. {:·[. D7 ~':'I::::~ C:::""•"' ;">;S l:'i. ~-!'·>p~rt:b;H c! :_,[;T :.~~ 1~ C:tt3!..o;: !~~ 10 t:-.t- O.:t.an 

o\rC: de!ltn!-t'd !'::r :.h~ ~~z.rS ::-..:,·) :ol ~:.7.:. ~::-;<:.u.:aiiy <IS lhoay 3.Tt tf~!.Citd 1:\ '!~<! rrrct:;~noi fuh. 

SlL"':9broc-hru.s :('ur~;:..:."":..~. Tr:.:s t:~.e ?~!. :.!. ... ~""' c::n.;a~tcr • .~:,:ll [.,·; O:lt::'l'.J'l~' .i:.J·:o:~:r.; c.! :)a!' ·•••bth 

intc tht OCt'li.:l V:-- 3 :.:.ra:e rr:.~:"HJ:J..::~ l't'r r:" :.;.. r :l,ci th·.: ('~.;.:t:.L:C..'01.l f!!'::J du~·~;:"'' 1n 137-l .. ~pecu iln-i 

k'r'hcalion~ c~ t!':e pc::.tJ.:ui'l!' r-ci::Jt:.:m t!:C"!:!e-m :n thf!' m3r1nr- Nl\·iranmt-nt are ..i1.t:U!!'ed. 

In J;J:.u .. ·,ry and ~trt:: 1970. th!' Fis!::-ry -0.:~3:-i· 

C'Jtir~.qi!1y C·'!O~c:-. La Jc!l3, Caiif4. ::-~'ilcct\:d 

sarr.~!£.~ o1~ !·:~h c.dT :c:,:..::.~1t.:·:1 Cal:r~.:-:-r.i~1 ~::.! i~ .. \·a 

CrlJi:vr:)!C a~ t!l~~r r:!:-: iii a 5\.:r-,·e:.~ 0!
4 

c~!\:.!'~n .. 

ntcc! h:-~;rc::-:!:-!.".':1 \!::-!C; p(::;:!:c!~e~ in <T..ar;~·! 

li:;f:~E ly thP U.S. t~~:-t ar.d •.";i:j:~r~ ~tr·:i.;e 

Bt:te:n: of C•)r:lr:-'.C!"t13l Fi~heries •r.ow !!"".£ :.:::.. 

~io~1o.1l :,Lir!n(' Fi::itt:r:~-.; St>l\"iC'.!L E_:c:t ~-.:.::-:;.!e 

cons.i.;;hd ei t!-1.::- h·;lr:. (.l& 5-~ve-r:..i =P~":n:e-~; pf ;J 

si!~z:lc ~jH·c!,;s frc.r.. C~:! io<.<:i~!ty. ~·~~ E~::1p!e5 

\·,·2-rc ~fl-nt to the L:1v!n. :-.r.!~nt·ll P~~~~ct:'.::l .. \;:':"·:1· 

r:y L::J.l:..·rJratory at Gn~f :~ru::=~. ~,!::L. ~ .. .-r ;.:~.:!:::::-:s. 

T!a.! l'C'~t:h; fPui.-:" :-:.-.0:: \\~:~~,:: •.. - ~hl·~·-Trl 

that I -.- ~ _.·.:::·C'~ :1 n~~-; l •-:.:.<:~·')f:~i:::_ ~ .:.:.:_:;"""-:·:,.~ •: -:- ... , 

f.·!~ ~·- i! · ' .. ·. :t :!':• :-- .... , · · n 

.;, ~ ..... ;,.• ."; '-~· '~..: ,, : J. .. = .. . . - ... 

,. 

c-

. ' -

-... ,. ·/ 
.;: J r 

:. t... . .. .:: !~:;::-:...: :_·· . .,_ ·- _:· ~. :.-T 

a:-.li 1'.:-- :~.\'!.!: >: :...:.-; \'o~: :
4 -.u::J in t~:~ :~~~::: .'·.: _ :t·~ 

~:-:.·~\···I~ 11 i.. . .' :)r }._•vel.;; c:-..:, I. !ll ;,,:; ;..: ~('~[J'. I::~.-.::--.;; .2." 

·.•· -•·•. ' "1 ··• •-r • 

I '..J I'''.',, 

'.! ~ .. 

taker. '·" the r.orth. south, ar.d orr~hon• f:om Ll·S 

An!;elts. 
Previous Pe5• i'=:~e rc:-~d~~ SUf\'E\'5 of r~.:r::!e 

hird~ ar,d f.:h i!~.:-~:r: a::C.Ht!nt. l.~55: Bi~t-~·: ·:::<:h 

Pt :.1._ i~'b7: R:~e~rc'.l;h e:t aL. l£Ge1 }:;;.~ :.-.c~n 

C(·nHn\:d pr:m..1.:-l~:: ~c c~:-.tr:!i Cali~~Qri\t.;.i ~-:i d~~ 

net:---: veal·.~.~ e~'-.tt.·n~ ..:-:~~!""1T;. :or!u~ ;,_,n 1:-.t:-:~ c~:~~ 

c!Yl...~-·r\:,>-!·.:-!t-s.- - .. •- .... ""_ : .. ·n 
. ~ -· r. 

. -.... 
. :c:-.• \, .::- ~- :;··: l·.· -~-- -.J.:..:i. 

.· .-.. .: : .. 
-.. - ::; -~-... 

:I·~·:· 

:: ·.~ 
Fr.::~~-: ._ .... ~~--'- ~-~:-:..:-..; li: ~;_,; '<!~iJuc ..:.c.:."-\:l'.t he· 

t·•.,·· :· · ·-~ :.r.·:! 2.--. ..-·>r:l 

In tiw :-0r-rir,_z (f l~:.;~:. :\.cit:-1.. \'."oat:!::. ;~~c H·..:nt 

~~g-;,)) invest~.:.1: .. :d th~ b:-ct-Ji!"tl! r.1 :: ... ~:1, 

Pdt'U•1I!/~ ~"~Cci(!._·n~c!!is. C~"'.iu·:,· ('1:: A1~~;~"':'~ I·bnd, 

abc.ut35 n"J.ut;r:a~ m1lt.1s \\'?:-Ot ~f Sanl3 ~.!.; :--. .:.\ il:!y, 

an~l f .... 'JI~d e~~('n.=:1\··~ :·C':·tcC.-... h~;·.·c f:.iL.J.:<" r:-.·J~t·d 

by u~la-~hel!:.:~ e; ;.:- ·.•:h,;,·1! =-=-~k~ ~!'!~.h.-:-~~--.: 1--:·~:-:~!· 

in~: ; .... -! ... ·J:~~- T~·.:y ~ ·-: l ·:: .. ~::.-~·c . .-.~ -_:; ,~: .1 

con~:•n.:1lc :::~.m;:' . ...: L:f!.~..!l.y b!',~.-.:~n t~~::~ .· ~-.:.:il:~.:i 

1,.::~.~ fil-:ll DJ~ .-..-:·~~~·;...,,_._...:: :::~.c.).~!':..;;.·.·.···~,~.:.~ 

int.1ct c.~~~ "1\··~r:J.;·.:-(! !.~~5 ;:-p~. The::::-.: !-:Hn· 

Fled ?r~hl'an r·:.;;~ fro:~ :~ .... ee hr\!t.'~::::~ C:..·>:H(•:i in 

the Gulf (lf Cn:if· .. rni~ a'!d f·)\Jlo~ Df:.~ r~ . .-ndu~s 

~\'":'" •::··~~ ;,:;;, ':~, .1~:1 ! (,3 :--~:~ .. Je~l · 1 ~-:·:' ~~:r.· 

l·l• d !---rliC3n r-;;;-= f1~•:--.1 l.o; Cur':'r.:.!•~,_..; ::-:.l:-Hi:-, 

~tt '''Jl ~~;1 n.I'JUc;u ~!:Ls .:u•..;'.~; ~jf .-\:--.. ~: .· , Th!~t.· 

cont:ti~(:(l ~!·J p;:;';l :__.~_.·r t~.. ~.(,'..!(""' .-\~ :::.,;. ~-!.l~~;n 

··- -:-... 
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More recent data (Southern California Coastal 

Water Research Project, 1971)2 for the p,p'DDE 

content of the mussel,.\fyti/us californianus, show 

that two samples taken on the Palos Verdes 

Peninsula, near Los Angeles, cont.:~ined 61 and 

151 ppm of p,p'DDE while samples taken at a 

greater distance from Los Angeles declined 

greatly to between 0.3 and 3 ppm at San Diego, 

Point Conception, and on the farther outlying is

lands. 
Burnett (19';'D determined DDT residues in 

samples of the sand crab, Emerita analoga, from 

19 locations alcng the coast between northern 

Baja California and San Francisco. Only in those 

crabs from the Los Angeles area did he find \'ahtes 

greater than I ppm (up to 7.2 ppml. The DDT 

values fell otT rapidly north and south of Los 

Angeles and aver;.gcd about 0 .. 1 ppm at most of 

these locations. 
These result'S of the above studies d;>monstrate 

that geograph1cal proximity to Los An~;elcs was 

accompanied by greatly elevated levels of DDT 

and its rr.eta1Ja~ite5 in marine organisms. 

High DDT residues in marine life in the ocean 

ofT Los Anccles h.ld an adverse effect on the 

fish in~: ind.;stry.ln Jt.ne 1970, canr.edjack mack

erel, Trachurus symtn<'lricus, ship;:cd i:om Los 

Angeles was condemned by the t..;.S. Food and 

Drug Administr3tion in :-iew York for high DDT 

content (13 ppml. The FDA had set a maximum 

tolerance of 5 ppm on fish product:;;. In the foliow

ing year jack mackerel was withheld from dis

tribution by the packers, and jack m:1ckercl and 

Paciiic bonito. Sarda chiliensis, were condemned 

by the FDA in the Lcs Angeies area. b December 

19i0, the FDA seized about 8.000 lb of white 

croaker, also c:::lled kingfish, G~nyoncmus 

Iince Ius, th:H !:.::d been cau!!ht ncar Los Angel~;;. 

Thc~e co:lt.tined 19 ppm DDT re:;i<.l:J!'S. 

While the fi"h1r.g industry was unable to pin

point nny p~lrt;c::~iar area cf he::.vy DDT contar:-,t· 

nation of pdag1c fish elf sculh!!ln CJ.i:~crnia. 1t 

seerr.ed to be i:urly well defined i~r the ~ore 

sedtntary b·)ttom dwellla,; species. Aithougn the 

total DDT in the :~e:oh oithe SJ.nla \l"n1ca Bav ::o;, 
sample;:; t::~kc-n :n :-.13y 19-:o r:1n~~ti rroin 1'.! .to .:>7 

ppnt, abo~..;t ~0 r.al!t,c.:.& lluiP!S away at i:-::rnswnr~r: 

Bank Oil the ·.n;l stc!e of Santa C.:>t;,i1na LIM•<.l. 

1 5·.·J~r.~r:"' r.;.~:-•·.;a l"._:t .. •~i W:~.~rr ?.to;r.:-~~ Pr·.·•·o::. '.~-~ 

Ccmrr,•:--.:~"r'l'~~~- .. ~ .. :-~ "11r!"'.~J .. t' .. , ; ·o,t-•!~" •-l' 

S~.llt- ·, .. H•.r • .. ·--:'"·r~ I. ''.: ';,__ _ __.,~ r·:o ; ~.·} 1t :ht' '~ '•' 

\,·..alo·r i1_ .. ,,,,J•-:-.-~ ~·J t••l ;· Jt;;f 1: · ,7 ::..r"": ',• 

Ca.d,.::: L'l'c :~<; L .:~ ;.> 
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DDT in the tle5h of a sample ofsculpin,Scorpaer.a 

gu:tcta, and in flesh samples of four species of 

rockfi;hes, St•basres spp .• had a range of only 0.23 

to 0.49 ppm; and, a sam;>le ofwh1te croakers taken 

ofT Oce;~nside, 40 nau!ical miles south of Los 

Ar.;;eles, conta1r.ed only 0.61 p;>m c.fDDT res:c.,;es 

in the flesh. 
The pelagic fish were not good indicators of the 

source of pesticide contamination bcc3use they 

are much more r:1igratory than the bottom d· . .-eil

ing species, and the area in wh1ch they are c;>u;ht 

is r.ot necess:uily the area in "h:ch they were 

contam:nated. C\'en though thi5 would abo ~can 

that their cx;:osure to hea\'y contamination wouid 

be of shorter duration t::an fer bottom fishes lh·ing 

in these areas. they still butlt up h:;;h concen::a

tions cfDDT in th~ flesh because pelar;ic fis!-. :tnd 

to store fat throughout :he bed:: rat:::er than::.:!:.~ 

liver as do bottom dwelling, more s<>d~r.:ary 

specir:o. The DDT rc~~dues are ~tored :n t::e- !".t~s. 

and :he dis:::!::.:t:on cfth~ tatd t:cd:; load c.f DDT 

resi<!ue;; in :he fu;h IS roughly reh:ed to th, d;s

tribution of :"at. 
Althoug-!1 ""<' have no flesh sample ar.~lyses 

from pcl.1;ic f:oh to i!lustrat" this point, cc::cen· 

ti . .ll;ons oi CJt· \\Cre im.~nd to t.e two to six::~~$ 

hib!':t:r in the 1i·;(r5 of s:lt"-:·r?ie5 cf four c:::·~=-~:-:t 

species ofbotto:n dwcli!ng fish taken in 1970 .:::'"::g 

the coast between San D:ebO ar;d Oci!ansi.ie ~~.1:1 

they W<'Te in the li\'ers oi a sample ofjack mac;;.er~l 

frcn1 the same area, and ::;e\"en to 19 times h:;her 

than i:l the :i\'crs oi a sample af P:1c:~c sard:neo. 

Sardir.ops sc~a.:c, tari.en ir. S:t!l Die~o B:ly at a:t::!..!t 

th~ ~a me tirr.e. And e,·en ar.1o~g C.;:;:tom ft=-~ :~~c:t 

from the same a:~a at the sarr.c time, thc:oe ~hat 

ha·:e more 01l in the t1esh seem :o Larry rc!au·.·ely 

more of t!,t.> tot.:d DDT load in tl~c ~~:h. F~r :-:, e 

spec:cs ofbott·J:n <!w~lli~;; :,~hl'5 ta'-;.e:1 frcr:-t _3:.::.~:a 

~'iu!".ic:t B:s:• :n ! D7·). :;-. ... ~e i:-o ~!! !~···l':-£~ rc~J.:;.:::1 

bt!l'.•, l"(·n t:-.e r3.~:'J ol DD7 in tJ:e i~vcr tc DII7: 7' :!'-.~ 

l~t·~~ a;"~(i U~l' !Jl'rCent ~f •:Hlln t~!t! !~f5h IJS ~t\·t'~ in 

T.:bl,:, 1. 
Because •Jf the prc\·alencc nf \~ind,; frc~ the 

Pilc~c. and t:-.e (Ono·r.tr3t!on ,;f::! :;r!c·.Ji~ure ::1 :!-.e 

i~;~·:--~ •: ,~~.~!·~. W': -::::-.~:Ger~'~ :t ·.::.~.k£<:.· ::-. ..:.: ::~e 

~c.:vy lJDT (·_;n~:t:~u:o~1llon ia tLl' cce..1n ·J.: ~..>~ 

A~:.:·_·;,_.s '.\"~1~ c1i.Fl,c_ ~Y air~"Jr;.t:' pe~::c:::·: rcsi· 

<.!·.1e~ :::L.::--:·,1((' r-. . ..;:1(,:;·· ... ;-t.s also ~!n t!:-.:t~··::. ::·.;~ ... :c. 

s .. \:!_!1'-'rn ,_ .. .:::.:·, .. ~1:.\.:; .lr~d ~-:~~~ .. ~;..~ :r:-· r: .. ~. -.:~.<: 
•Ji ~.·:c!":i. t!"". ·~~: .._L ;..·~~' •• J:.·;,I .1;· .• : .•. 't' ·r~ .· ·-. ,,; 

\\"tt~.:r ~L~\'t' !"l'.-,·~.ll'~ :n .~·r·::--,-:;~· ;1 .n ... ;, ".:~,. 

ie.1 ... ~ t\\l..:.t: ·.~·.~_ .. :-.·•·r.J.:•.: .•.nr.-....~i _::.• .. r:"~c~.- rL.~· ;.._(· 
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Ma<GREGOR: AMOUNT AND PROPORTIOSS OF ODT 

TABL& I.-Relation bf.twten ratia(\fDOT in l~vfr to DDT in tlt!b and ~rcent ofo1l int:f"hol 

five apeciu of bottom dwelliDi fishes fror.t. Santa Momca Bay in 1970. 

Num!>et 

Speci6 ct r.sh 

Bocac.e•o. 
sec.ur.,s paue•SP•nit ' St.tuy rocldtsn. 
S. COI'ISielllhll 

Vermthon rocilltsh • 
S. mu11a1u1 10 

Dover sol•. 
IJICtO!fOmUJ piCifiCUJ 

, 
Sabl~f.sh. 

Ano~topoma runCtrl 10 

water. The "rivers" of south era California are its 

sewers, and the two largest of the~e. in the 400 

millio:t gallons ( 1.51 million m0 ) per day class, are 

the outlets <Jf the Hyperion treatment plant that 

serves the city of Los Angeles and those oi the 

White Point treatment plant that sen·es Los 

Angeles County. 
'fhe Hyperion plant empties into the head of an 

undcrwate; canyon in the northern halfofSar.ta 

Monica Bay, and the White Poinl.plAnt e~pties 

into the ocean off Palos \' erdes Peninsula. Fish 

samples that showcd very high DDT reoidues 

came from southern S:!nta :-olonica Bay about 

midway between the two sc\ver outfalls. 

The County Sanitatioa Districts of Los Angeles 

County (CSDLACl began a monitormg program to 

test for CHC pesticides in its sewerage system in 

Deceml>er 1969 ICarry and Redner, 1970). They 

found that very high concentrations of DDT ·.vere 

present in the sewer ~ystem. In :-larch 1970, they 

began to sample the "ewer trunk lines in crder to 

pinroint the sources of DDT input into the sewer 

system. 
They soon discovered that :he source of r,-;cst of 

the DDT ·po!::;twn was the :O.Iontrosc Chern:c;;.l 

Corporation, a maJo•· manuf:lcturcr oi DDT. lo

c::ned m the city oi Torrance. Los ,\n;::elcs Tir::es 

staff writer, John Dreyfus, reportl'd '7 Oc:cber 

19701, after mtcrvtPWing a :'\lontrose off.caJI. :hat 

at that time, :O.Iontrose wa~ the only ar.am:facturer 

of DDT ·left in the L:nited States, and that it :lC· 

counted tor tw~thirds c.f the world's .-.:ties ufDD'!'. 

The CSDL\C foua.d that water sampks :a;:ea 

from the sewers Jmm!'diatcly upo:rc.:u:t irom 

~iontrc~e cont.:uru-d :~~ parts pPr b1;l:u:l · P?i:~ .)i 

DDT 3nd it> rnet.lrwht<·,, DOD .H1ti LJIF '" .1 ~~ '·" 

of ~53 mi:Ji,-11\ ~~;d:,~:lS: :._\~ S Ll,uu ·.HI!i :;l ~ ;.•.:r .i..Jy 

or":.:! lb 1~ 1• :27 ~-!:J iii. tL1~al DOT r·-·r .:1 <··',\:Ode 

s.-nnp.•·-; ta~:en llnln(·fildt•''Y co·.~o~·L··ul ···1· 

Tol•l C~T 

lwf't Finn Pa1iO e! ';Of P~fc~• ott 
(ppmt ~pDml Lllfltf.:IU~ •""~ ''•'n 

590 12 411:1 1.4 

1,030 57 18:1 ... 
153 II 10:1 2.2 

53 13 5:1 3.8 

103 23 t:1 eo 

tained 2.950 ppb in a flow of26.6 million gallons 

(100.7 m0 l per day or 65-tlb <297 kgl of total DDT 

per day (Carry a!".d Red::er, 19;01. 

In April 1970, :-o!ontrc:e be;:an h::m!ing n!ost of 

its processing wastes to a st<J~:u;e area, \\hich 

caused a considerabie d:u;> in CEC er.te1ing the 

CSDLAC disposal pbnt. ~o,•·e'.c~r. ia :.lay 1.3() lb 

(81.6 kgl per day CHC, cfwn:ch !:>J lb .f;.o klO 

was DDT and its metab~li:e•. ·,ve~.- s:,!l:~~un.~ to be 

entering the Whit<' F.::i:n 10l.1n:. Tf:e pn::-.ar:: 

source of this was found tc C<! t~e se'' cr t:--ur.:;.Jine 

ser;ing :-otontrose Cher::ical Co:;:cratio:t. B~cu,;c 

th~ _composition of the :~-tal IJDl ~a:r.~!,..ci. 1-lf

DDT, ·IS':C DOD, ancf35'c CDS. ··•·as ri;::~rc:!t from 

the :O.!ontrose efi\u<:nt ;>re,·ious!y ~a:n;;led, 

i-l':"c DDT, 5'C DOD, ar.d 21'< DDS. cs;:::~.;.C per· 

sonncl concluded th:tt the prim:try ;ource d;::•)llu

tion was from old dep<>sit.; in the oewer lines. 

Between 11 Decen:be:- 1970, :tr.d l J:.ll:: 1971. 

567.000 lb 125i ,000 k,; • c:· <!,•pcsib'. Gfw!:ich 7 .';'0•) 

lb 13.500 kgl were total :JDT, \\o:Co! rc:r.ove•i :·rom 

the interceptor systc:-:1 th3t ~etved :'>lu'l:~o~e 

(Redner and Payne, 19711. The c!c~,-,:r.; <>f this 

section of the. sewer lin;,£ i:llso .;ti~~c·d ..:;:. o:d c!e

pv~~:; which w~r~ W::t~h.:-J down i::to the ~'~··.ve;-;:~~e 

di~pC's~l pl:tnt, r~sul~:~; 1:: ..1:1 :~•:=-·-·-"!~·: tn :.-;t.Jl 

DDT entecing the pl.lr.:. r:y Oc:cc.,•r ::;,;1, the 

tc:.::d CHC entcri11~ ti:c- d!~;:('~-!1 ri.~i.t ;-,,,J tie· 

CC~:lSCd t;) 60 lb <:27 S~.· .l ci,.y ol\', i::c~ :.::0 ;:, I 13 k,;~ 

v;as total DDT and t!:e ren-am::u ~:! ib, :~ k,;l 

po:ychlonnatcd bi;:~e":· is! PCB>. 

~ ~r;;:~ ~tuc!l ~ ~~71. .:! :"! :!\'er~ ;:·:-- '= ~- ~:!. 0 ·~') :.;:1 ~~·;ns 

t;:~.J m::) a clay oi .1lk:-.::r.e wa~~~ ~-:;::1 ~~e :.l.:;n

tro~e pl;1nt has been :r•Jc;.;.-::t.i to ::_~,.• .:::=..:r:.to.l:un 

Dl::tnct';:; landfiil on P::.1.:"s Vt:rCt>~ !~..;~::-.~-.~:.l, .:1!1d 

:1:--··.dwr 7t'1
) ..;Jilc~.s ~=· :._• ::~> ·-.:- J...:·~ . .,J.~~c ~:J.s 

~-3 
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per day. The acid waste was not te5ted. but if the 

concentration of DDT was similar to that in the 

alkaline waste, it would amount to an additional 

175 lb (79 kg) of DDT residues per day. 

The :weraf!e in !low nt!IDT int<' !he \\'H•o p,.;:::J.t 

scv·oer:lgc nb.nt dt.::·~=----- i.J~--ce;.o.!"·er 10~~;::. ;r .... r1:...,!1 

!\larch 1970 was e=tl~J.:•·~ Jt 65~ !b a2~·J k21 ner 

an~: ... 'fhc ~:r.ount ~~~;.:·;~•·6 !n t:,~ :::~w'.?'rS .1t '~ 

i\lontrose pl.1:-:t · ... ·as 6-L -~93 kc-a ~!?!" d::~x. The 

amount trucked out .1:; a:i-:.;aiine wasle oniy was 

estimated at 550 I 250 k£"• per day. Considerin~ t"'e 

difficulties in samp!ir.g such large \'olu:nes of 

material and the fact that the samples were taken 

in different localities at different times, there is 

remarkable agreement among them. 

It is difficult !o r.e:'''""'"" iu<t how much DDT 

finally was nu~vcd i:::: r~e oce .. 1n after!. ~£:3.t:-::e!1t 

at the sewentfe pi:J.nt.:: .:::.c o:}fit w3s unC:8t:n!.::d)y 

TI1nuvcJ 1n t:nl. ~rr-3..~.:: ::-r~~rr.rrHng cpertn:cns, 3nd 

Jn drlt:d ~lrt!'""o 
At the llypcrion treatment plant (city of Los 

Angeles), the dige:.ted sludge is pumped into the 

ocean, although some r,iit, at lea3t in the past. has 

been used for fertilizer. The DDT ir:~·J: ir.:'l th" 

Hvperion Pl:lnt was estirr:ateci to be on ti:~ orccr of 

O.ti lb t0.~7 kgJ a ci:~y •te.ots by Hyrcer:on personnel 

cited in Los An.;eies Times. 7 October 1970l so, 

insofar as the DDT input into the ocean is con

cerned, it has had little impa.:t. The \\'hit<' Point 

treatment plant ha-; never discharged its sludge. 

into the ocean t Tern· Hindrichs. Southern 

California Coastal \\'at~r Research Project, pers. 

commun.) except during a >hort period of heavy 

rains in 1955. Until 1~59. diges:.cd 5lud~e was 

spread on nearby fic!:!s to air dry. Since 1959 a 

centrifuge has been used to partially dry slud:;e. 

The resulting cakes have been used for iertilizer or 

landfill. 
CSDLAC per:;onncl were unahlc to ~··t reli::>ble 

e"timatcs of the DDT cc:otc:-t~ of their c:l~ucr-.t into 

the ocean until ::Jcce!:-::Ocr 1!)70 ;Carry ar:ti i\cd· 

ncr, 1970). lor.; aiter :.:v!1tros~: stc:pped d.:r.~;>ing 

most of their wa:;tes. :>;ino: samples that t!-.ey tcok 

fro•n the efnuent ir~!o !he ocean in Dec~:-:~h·!r 

showed that the aver;;:;~ total CHC enterm:; the 

~~~-n::.~::·~~}~~().:~ :.~~ -;~~~·~=~ ~j~~~·.,I.~~: -~·~:~~~:~~:~ 
loat!cf j_:-,.~ a!.: .. ,:: ~ ·.:-·.: <· .:. nl· :II: II; •• ;.;. -J::~!-·l'.-) 

we1c tat~en a~t··r ~~ .. _. ;.;:·.•_ ... ~~~~n~-, .. !'!: :::0 ~!:-.:.· CiiC 

rcrnovcri In ;:r!t ·.·. ·~l!:-i ~· .. :.~!a\ c ~:.u<l •r . .:~:.l:l.i. !f 

we as..,unv: li:.:..~l ,;~....:\.. ·•· !"l·r:~•.:\ :··l ·lee•.•.::--:~'- .: :·,.r :1 

l;jr; 1o· .DfCHC til. r; . . ~, ~:t..;er 1r1,~~J ~'lr·:..: ,~ \'.trch 

19";\J, tw~·.·.~.:>cn IId~·.·:r.: .l·,··~r~1,..;~ •,;)....; '" ••: __ ••) , ... ~ 
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-~u ='~ 1 per ~:1v (•=" CDC :--rr· r~1(.'~e rr.r: r::!!1s. T!lis is 

about lL•I) =~nrt tan~::: 191 ... ct!'l:' tt)n~ · D-:>-r ~:e:tr or 

nb'l•Jt 10 times the :u::o·_;nt vi re•tic:c:.:s ('"lirr.ated 

to be c::.rried tnto the G'.llf of ~lexico each year by 

the :'olississippi Riv~::r •.Butler, 1£69). 

:•l·)ntrose received a perr:lit to dun:p its wastes 

into :he CSDLACst'wer s:·stem in 1~53. but it hnd 

been dumping for a few years before that accord· 

in;( to company perscr.r.el. The contir::.;ous dump

in; ui large q"-lan~i~tes of DDT w"s:es imo the 

ocean at a sir.;:le point ever a j)ericd cf ab<Ju:. :!0 yr 

presented an ur.para:i.;!ed opponur.i•:: to study 

the effects of DDT on the ocean en\'ircnn:ent. Un

fcr:unately the cnc-:!::-:!! op:>ortunit;: to take ad· 

va:-::age of the ~ituatt::.n w:~.s not iu:!y n•alizcd 

ur:ti! <orne time after the durr:tJir.6 ~:J.d stc;:-p('d, 

and r.o largc-sc:all! cc'Jrdinnt.:.i in•:Es~:;;nt~on \\":"15 

ur.ct.:rtnkcn to exploit t!ti5 ecolc;ical wi!1dfo1ll. · 

r\;-, invest1~..1tion of pcsticirlt! pollu:ion .of tl:~ 

m~~ir.c c~\·ironr:a:n~ "~·a3 in!t~J.t!
!·l :it :.he F~.~~·lery 

Oc<'ancgraph:: C~r:ter •FOCi. L:~. Jc:b. in 1!.170. 

PQr~cnn<.?l at fOC ha·.·e collected 5ar.1;;les of bot

lo::t muris. !hhes. :.r.d c.ther tio!o~c:<l samples 

pr::::3nly fro~ the t:O:f!.!il c::· Los :\r.:;c:·:es 1n orCer 

to ~~':.ldy the eff':. .. CtS cfi:e3.vy DDT rt;~!UUC'"n in the 

mar!ne envir'lnmcr:t.. 

Collections of marine Ort!anismstai<cn icr other 

pur?o=:es. some cb.ttr.;: back :o 19-:9. wE-re avail· 

acl~ ior study~ ~lo5t oft!::e pre=cnt ;::~;>er is based 

on DDT levels fcund in specimens frcm cr.c of 

thcoe~ collections of a myctcphtd :lsh. Stcnob· 

rcchn;s /cucop,·arus. found in the cc.:an c.:T s·:uth· 

er:-. Caiifvrnta in ~n J.:.~empt !o trace t!:c hu:orical 

bu:!dup of DDT and iu metabolite= tn the mariac 

environrr.cr.t 3c; r~:~..:~~ed in lhi~ Epe.:i~s. 

~L\TEltL\LS 

1 :!e Ca!zfcrn!3 C·.J•.;;er::.t•·.·e 0:~.1:~ic F:~::~rh·s 

In~:rst1c:tt:o~~ I c~:cOF"ll has t:\~c:r: ~.: .. ~·'-~~ Jn 

-,:<,• ... over an exte:-::::1vc area G~"'fC.J:.:·-:::.i.J ..ln~ 

b .. J.i C.t;~:L..rn'J ~1nc~ ~9.;9_ Tht:SP .;;trr'.pic5 wcr~J 

c:..·::::ned 0\er a p:-ece-~c:-mi-:;l'.:'d. F:t::-::-rn of~L1t:on5 

... -~~·:~ ~c- ~~t:t~·r:::! ... •:> t~~e .:=;"•·..::'-~ :':-•:-:.3.~!. '.heir 

~-...:::c~..·:-:5 . .J.:":ci tl:e1:- C..:::-tr•t....:·.:~~a. T:-.~ :-:--.. ..::~ :ntt:l~ 

·~, .. ~.1m~ .:"..!"~r. ;-\~ .'"•··~...:~:- :·~ •. :··.~ ~ ,:_.; ... ~~.: 

::·.c ~:.t~~).} ~~.t· r:-......-::.7"·~:- ·..~:" c .... :c:~.--: ,·:-~: . ..:.__-; ·s: ... 

rr:.~ .. ····d ':"-:":>·.c:. "".!;··. 

.-'.L :~.:~ ~:-.: :·.~~ • ,· -~ 1'!'"1? ~~ ;~ ·~-··· 

l ~. _. ~· u .l t:;. ~ ,.; :; :o :· . r ~! -. t ~:: ·, ~ '· ~ _ : '-·· 

(D• 

!J)· 

:»
~:, 

BOE-C6-0176861 



l ' 

........... 

:t·' -. 
!b 

; i.; 
· ui 

trJ 
by 

t ; 

U{i 

,,.d. 

o·p· 
the, 
ljr 
Jtlv 
:(j• 

ad-
;cd 
>NI, 
. vas 

t• ~ 
cry 
170. 
oot-
oles 
·der 
the 

her 
·ail-
1sed 
c of 
zob-
~th-

·t.al 
rine 

·ncs 
;.:.on 
and 
verc 
I DOS 

iH~ir 

n

rint: 
\'.'0.5 

. ~ · . 

M..:GREGOR: AMOUNT A"D PROPORTJOSS OF DDT 

specimens of the myctophid fish, S. /~ucopsarus, 
that had been sorted from the plankton collec

tions, were selected for this study to gi\·e best areal 

and temporal coverage. 
Initially a few plankton samples, which were 

available in much greater qu::mtity, were tested 

for pesticides. Howe\"er, the plankton species 

composition vnried in time and with locality, and 

it was felt that the samples might not be com;nlra· 

ble. Tne plankton samples also appeared to con

tain both Aroclor 12423 :;.nd Aroclor 1254 <;;oly

chlorinated biphenyls iPCBl manufactun:d by 

Monsanto Corporation) while the m:rcto;:~ici; 

generally contained only Aroclor 125-\ in qu;:~n

tity. Plankton samples can include man-prcduced 

debris that contains relatively large an:cunts of 

CHC or other organic chemicals which interfere 

~Rdtrrnce lo trade n..1.mes ~ct.:s nol imply endorscrr.enL ~y the 
Nat•onal ~tarine fishenu ~tr.·&ce; :•OAA . 

./ 

with analysis, while individual myctophids are 

relati•;e!y iree of such material. ).tyctophids do not 

undergo any more horizontal· movement than 

other plankton organisms, and, if they use their 

motility at all, at least in the coastal waters, it is 

probably tO m:tintain positiGn over the C_eeper ba· 

sins. In a<icition, they tend to ccntain more pes

ticidt! than the invertebrate constituents of the 

pbnkton with which they are taken, and they are 

convenient material to work wi:h. 
The myctcphids tes~ed for pesticide residt:es 

T.3ng£=C in stand:J:-d length tSL.• f:-o:n 1.; to "':1 r:-:m. 

They are apparently short-lived fish. Fish Gf tl-:e 

year can b.:: io11o•,o,·cd through their first year and 

into their second by length-frequency distribu

tions CFi:;-.lre 1). ).!o~t of the myctophio:!s tested 

appcan:d to be co:-r.;:arable in DDT content :o 

other f.sh taken at the same time and place, but 

the amounts in smaller fioh were O?rratic. Sor::e 

10 

20 

Jo 

J_JL. l 
I I ~~ 
I i I~ 

I ~ 'E 
E 

:X: ... 40 C) 
z .... 
..J 

0 
a:: 50 ct 
0 
z 
ct ... 
Cl) 

60 

'~f 8() 
~~ 
0 50 5 0 10 

l.~:..y .,.:~~.E JU'-"f 

. ~ "I. :. ..: ... t - ".;: ~ "_• • =I).\\ 

i-· 

BOE-C6-0176862 



.-

--,.,~-':.1'-l----:----···. ~ -·--·:;
-··----·--·--~.---~--.---"" --..- . --·. 

·=-~ 

:~ .- ......... __ 
. -. ·~ 

. - ~ . 

were comparable to larger fish, while others con

tained less DDT than might be exp~ctcd in larger 

fish taken at the same time and in the same local

ity. 
This variation in rcsticidc content a;>:Jeared to 

be related to the "fat" conler:t •hexan~ ..-xtrOJclable 

portion of the fish) of the specimens. The fat con

tent of the fishes !Figure 2) increased \'ery rapidly 

and with considerable variation to 3,J m:n length, 

6.5% fat of the dry weight of the fish in ~n !S--mm 

specimen to ·12.5~c in a 29-mm spcctrr,en 1 where it 

began to level off. In mature fi~n the :"at is ahcut 

4gc,-o of dry weight and 16'o ~;fwet\'"1?.:-.:. There is 

no apparent seasonal fat cycle. For ~o::n~arison of 

DDT in time and space, only myctophid$ 30 mm or 

longer were used. 

METHODS 

The myctophids usee in this st:..o2y were pre

served in For:nalin which had no "~';:~rent ~:tiect 

on the pesticides to be anai::zed. ·r::-· >pecinwns 

were measured and weighi!d and p;;,ced m tared 

disposable pipets that i1ad be"n plu~-::·,;! w1:h gbss 

wool at the small end. or for lar<;er t:o:-. ir. ~amil;.r!y 

prepared ,;lass tubm'g of ap;;rc;>ria:e s;~e. The fash 

were dried in an o\·en at 65'C. to cor.s;:ant weight 

and reweighed to obtain dry weignt.- Each fish was 

.. . . .. .. · ... ·.•. · ... :'. ·.· ··,'·· .. . . . . 
~· 

,JIJ • .,oc?~c?:Jc-::':J~---:-;;"':.~:;-.. ·~-.-f~ :lo 

6<' 
- OZ> 

~;~ 

·~. -7~~~~~~~~~ 

~lr..\.al ~.-lncrt:au rn rf'rCtr:l C .. lol . ...,,I~ 'fCII!':'t~ ,. ~~~lh for 

S!.t" .. ~ol .. nlc."uua lti.IC""OPUJflll l)..o•lo. ~· .. c•o:-., tu ..... ~-: :l~ ., r·t~C"tr-1t IJ( 

~ \u•~·:·::, ~~;: ::~~~~~r:::: ~-:·.~.~~~~~ '. ~ -~.--: ~ .,,_ i.,·: .:·:~~· ', 
.. _ OIJ~.UIJ i(r>l'h 4.,1 I ""C't r .... t '-H' ~·.,.;,I!'. 1 "t ;,(·.:,,.; 

• •u..w...-.. •G lho('"' • a!U<, l~n on •• .u,tr -,h 1n .. · ,· .. ~ 1,.1 ..- ,,.., 1,, 1 ,. .1\ 
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macerated in the tube and extracted into a 15-m! 

graduated centrifuge tube with 10 ml of hexane. 

The remains oft he fish in the pi;::et were dried and 

reweighed to obtain the weight of material ex

tracted. 
The extract in the centrifuge tube was mixed to 

uniformity, and an aliquot equal to 20 mg cr le:;sof 

fat removed. This was reduced in volume ifneces· 

sary and pa>>ed through an ac:i·•ated alumina 

column as described by :\lcCiure (197::?1. The 

clcan~d up sample was again redt:ced in ,·olu:r.c if 

necessary a~.d injected ir.to a model -102 Hewl,:,tt 

Packard gas chromato~aph lGLCl with a :-;a<l 

electron capture detpctor. The 6-foot glas; colur:1n 

contained i.ft"o OV-17!1.95'CQF-l, on 100 1::?0 

mesh Supclcoport. 
DDT gets its name from it~ former chemical 

designation, p,p '-di~::lorodi;::hcnyltrkhloro

<:thane. The c:..orrent chemic::: designatior:s fer 

DDT and its me:atohc ;:o~oduct5 me~.t:or.d in this 

-paptr are: 

.•;'·DDT 

pp:-on:.tt.! 

t.: -~ \-' r--.:~ -:-c;l~tnyl'-2.~. 

1· .. r!~; .. : J: • .!":~ . ...ln· ... l 

For th<' orth{}-para isomers of DDT, DOD. ODE, . 

and oo:.tu subs::tt:te 21o-chloro;:ohcnyl1-:?-ip

chlo~ophenyll for 2,2-bis: p-chloropheny:l. In this 

paper tot :a! DDT includes p p 'DDT. o ;> 'DD.i', 

p,p'DDiJ, o.;>DDD. ar.d p.p'DDE. While "P 'DDS 

andp.p'DD:.t L' .are r~e>•)nt, :alt!~.ough no:'" :n.,j•.·r 

COl~ .. .::!.nu~:".~3 of~:-:*_. :i:-h ~a~!?-:+:·5. l·Hh ~:.1\·,-. t!:~ 

S3IT::! ~hort :-ett>r.~ion ~:r~1es on th'..! -:ol:u:-::1 .!~(·(l 

::u~d arc lntcrfl:lt.'ci wnh Ly a ~.;:o1~er ofc.:::,_·r ur.· 

kno·wns as tend5 tv bt! true of anythln;; ~:~'. 1~:; :t 

shorter ret~n::on :imc th:Jn p ;>'DOE in the,~ 

s;i.mples: therer~1:-e th~y wen~ v:ni~tcd to:·:~,;..:~~ vi" 

the d1fficul~~ 1n H . .&c:r.t:ti.c.,tJf':\ ~r.d quanu::c.lt:)n. 

l<Pith~, new .a.::: ,\ J.· fJ om 1 t ~eri 1~.. c.t.t. :::t: ~t ~'!'"•-' .-: ;; ;..: :...: .... '·' n 

on th~s ('Jl\l:r.n '\~!jr;;:1n, l ~~·1.7 ~·)a ~·l.ttt.:r:.:l th."1: 

h~J~ .i ~own ·!":·;:· .. •: a:~.i .ua t":"". \_':1 .·:IJr:.;;r rT~:.-:.~. )f! 

~~~::·~ ·-~· ..• :~ r 
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MKGREGOR: A \JOUST ANO PROPORTIONS OF.OOT 

~DD£_...f1iU1e or no met..aboli!m) 

DDT~DDD-DD~IU (continued metaboliaml 

· Kelthane_.DichloroMru.o?henone...,..(contlnued metabolism) 

Since we have no measurements of Jelthane, the tegrity \'ery well. Tnere is no apparent !electi\'e 

scope of this paper incluci<'s c;niy the rr.e:!surement brl'akdown of its components, and ihc pattern of 

of the metabolism of o::n to DOE and ODD. As peaks from myctophid samples containing this 

mentioned earlier, the efibcnt from the :\!Gntro3e PCB and very little pesticide clo;ely resemble the 

plant was already partly rnetabolized !Carry and Arodor 1254 standard (Figures 3 and -1) • 

Redner,19i0i. In seven samples taken tetween 14 ~ _ -·· , 1 • 1 0 

August and 24 ::-:o\'ember 1970, the total DDT 
portion of the effluent contained 74<;- <range 
62-8-l)ofDDT, 5<:"c (3-ii ofD:JD. and :!l<:"c (~35) of 
DOE. During this period the effluent contained 2 
lb or less of DDT per day. The proportions of DDT, 
ODD, and DOE at the tirr.e when dumping was 

.. 

650 lb (295 kg) per day were i3:2:25. 
At the beginning of:~.is inve;ti;;ation some pes· 

ticidcs were separated on other col"Jmns to con· 
firm the identification oiDDT and i:s mctabulites. 
Additional confirmaticn was obtam!'d bv ci~il\'· 

drochlorinatin~ samp!es with ;;.koholi~ KOi1 
which converts DDT and DDD tc tl:e1r respective 
ethylene derivati\'es. II DE and DD:.IU, but docs 
not change the PCB, ,-\rcc:ur 1234. 

Becau£e there are so many p'losih!e source~ of 
variance to the estimates of pcst1C:de content, we 

cannot obtain a precise measure of this error. 
Based on the least accurate measurements made 
in the course of analysis. the standard ~rror oft he 
amount of pesticide in a sample s!'lould be about 
plus or minus IO'C. The error may be increased by 
shortcomings in methcdoloc;y and by the presence 
of other p('aks that mterfcrc with those to be qunn· 
tificd. Allow pest 1cidc values the error increasPS, 
and it may be more lii.e plus nr mim1s I OC>'c at 
values on the order of 10 ppo. Ho\\cver, the abso· 
lute error is on!:: 3 few par:s P'-'r b:lb·!'l abo aP.d 
makes liltle difference .... .-r,c!l v~•i·.:ros :!::ll l!Jf!"~.·r ~\· 

orders of ma::;ni:ude arc bL:::;; co:~.-~ red. • 
In the myctc;phid sarr.pies, ;\rcc!or l:C,j-1 <~emcd 

to be the only suh£tance :r.at cc::tnbuted ;:ee~~:5 on 

the chromato~ram o~ ac.y si.:nil:canre ''· hirh c•.a:ld 
interfere wnh ']uantt:ic:nivn ci the DDT ,,,ries . 

Six Aroclor 1~5-l po:~ks >pan the re:onllull ll!':'e 
T3!1g'C of p ,::JD~S. 0._1)'0'8!) (o,;) rlDT p ,r)f){l!J, 

andp.p'DDT <Fi,;ure :1! In ail :!cc :nar:nL' sam· 
plt·5 examined. ·J p · DD1' ~r~ti v p · DliD . ;.n· pr1•.::cnt 

in ~ltt.er \'t-ry .:r:~:l!l rr.o .. ::~~~:c:-0 'Jf r.•:.·t ·!t·~·~Ct: . .u.!e 

Jt .11: unh.::-:5 t~.e ~.l.r.t<c:3 rtJt:r·qn ,..,~r:; :.1r,~t' T:-1~1· 

ttt:e~ uf I' p ~~JT ~Jr :1 ;J i)! ·i) !~ :r~L' ~ .. ~···:·•~J:lo.i 

f..ltnlJks. Ar"--;., .r ::::!~t •.·:. ',•; .- ... d~.~.11:i :· _, .r~ 

FICt.'P[ J -·"· 

.n Jul) it~!.·'' C .. ;cor- I \I.H•on ':'0 1..:.0 .. .o\t-:-ut 0 ~;-;om ''~' .~r 

cn,oJIIn.lft'\.J~t.H,\Iro(l ~i!;Tl..'U.;,.11•Jilt~·J~·;•....,\.:!1',.:...t''~tlfH'I:<"' •' 

of r.~t:rrn S1r.lt (r•:"Jrno .u A C. ~:..~:-:1.!-•r J ,,,.c ~·, DD"'!' ,:-. .~: ... 

, ... , .... 

,,.r;;~ 1 '!', .1 .,:J\ I"..Jt ~::-;-:t--'~.J:(-1 '\ --;·_.::~: J' • . ..~.·; c .I l:; ,, 

c .-•.::..:...,·, :.I ·c,\· .... r " .- .• • '' .••.. r : :• 1 .. l . 
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Facuu -1.-A. Aroclor 12~4 uand;ud; column: .a~ SE-JO,&""o 

OF-1. 100:1-::0 mc\h Surclccport. B. Sample oia ~Pr-mr.1 S. J,.Ucop

sarul taken in N'ovcmb1:r 195~ 31 C.liCOFl U.&!:c:-n n.~s. hJOdOr 

12S4. 4.'2 ppm; res11C1de\ not musur~d. Same coh:mn as A. C. 

Sland;~rd of \ix DDT o.n;~log~. Sarr.e column as A. D. Sample of 

one H-mm S. lt'ucop1aru.t l.lk(n in ~hrch 19~.a at C.liCOFI U3· 

lion 8S.45. 1.0 ppm lolal DDT. S•rr.• column u A. 

It is apparent (Figure 3) that the 5<'\'enth of the 

Aroclor peaks is not interfered with b~· the DDT 

series. The two orlho-para prime pe:<b br:.ck-~t· 

ing it drc gencmlly Slll3ll or ab;ent. T!-.ereforc, it 

may be used to correct the DDT scr:es ior PCB 

interference and to quantiiy the ArGd<>r 1:!5-1. 

An estimate of peuk area, peak hetght umcs 

width at one-half peak height, was usC'i in 

quantification. Increasing chart •reed ma:.:cs 1t 

D'JS~ible to :n~a5ure the wid:h ..-:~rc :!c:ur:.:c!y. 

Peak ar'!a rath~r than pe::t.k hf:H;ht 1s a r.:o:-e :~cc..J· 

r:!tC' rr.ea:;ure!n,_.Pt ot th~ cor.'!bir.i>d e:!~..·c s r:i ~ \\ o 

CHC wh•.•n !bc1r r\.."~cr.tlon tj:nL•;:, arc .J~vut :.::c 

same. UcC.!U5C GLC nr··-"'f3!inl! C''n.-:l~10:1'S m t" 

than~!e 'j!':tdu;d!y dur:n.z .1 ~ar:--.p:·~ ru:1. 'H,e ~w-;

llnde ~t.~IH.iJrd v,.as an;cctui f•)r P\'ery :\·.o s.ur.p.•:::. 

dt. 

FISHEltY BUllETJS· VOL. T.!. 1<0. l 

so that each sample would have an adjacent stan· 

dard for qt:antification. 

To correct the areas of the combined peaks oft he 

DDT series and Arodor 1254 to the area repre

senting pesticide only, we let X equal the a.-ea of 

each peak at the rcspecti,·e retcntio:l t:me of each 

of the DDT series and ;r equal the area of Aroclor 

peak no. 7. Then for our operating conditions and 

Arodor standard, the areas allott"d to the co:npo· 

nents were: 
Anoor Area or 

Combintd pea'ka Aro<lor DDTsuiu 

p,p'DDE + .\roclor 
no. 5 0.2~Y X- 0.24Y 

p.p'DDD 0 X 

o.p 'DDT + Aroclor 
no. 8 0.54Y X-0.$4Y 

p.p'DDD + Aroclor 
no.9 0.13Y X- 0.73Y 

p.;>'DDT + Aroclor 
no. 10 0.9SY X- 0.9SY 

An estimate of Aroclor 125-1 was obtained by mul· 

tiplying the area of the r:o. 7 .-\rocbr peak by 1::!.3 

and quantifyir.g al;ainst :he arc:. of the p;>'DD;:: 

s~andard. or multipiy:r.,; by S.G and qua:-.~:fyi::~ 

against the area of the p.p'DDT =ta:-:dan~. The 

subtr:~cti,·.! corrections ior the DDT se~ies werE' 

confirmr;d in p:ut for 3 !ew sa:nplt:!s by caku!atir.g 

values both befo~e and af:er dchycrochbrinaticn 

with alcoholic KOH. 
In a few samples taken far fror:~ the ~ewer cut· 

fall and in tho! cariieryear;, :\rod::.r 1254 was hi;h 

enough to ma5k out the D!:lT residues except for 

slight increases in sa~e peak areas tFigure 3). In 

such cases the pc>ticice; were pre:;ent in su-:h 

s:nall qc..].nt:ties th:1t :t r.1adC' ::o 3?pr('ciable di:"'· 

fuence in the O\'Cral! result; what small vallies 

were assip:cd to ther:~. The 1llusaatcd example is 

an extreme ca.s-c of ::1.i3i:ing. 

In mo't oi the ~arr.p!cs thi? D:::JT ro:.idues dcmi· 

na~~!d the ?CB pe3.:,:; :1:1C c.·c: :~.(' :-:u!;c c.f~:-~t! :::': 

r-est!cHle ~tand:,rc!-5 F!;'..1re 3'. only ;-e.\~5 no. b 

~nd 7 ci .-\rcc~cr 12:.; W~?re c\·!i~nt. lf DDT r.._·. 

s:d:.Jcs '"'·t.·re hi~;;h. pe.1k no. t) .,, .1-s t':\'iGc:-~t 33 ~t 

widening oft he ba5e oi :he p.p'!JDE OJ<= :I;;, lfi~;u• e 

3). 

RESCLTS ..\:SD DISCCSS!0:--1 

Th<• ;;attrm ,,fca;CQFI stJtic"; from'·' h:~h :::~ 

c.Hr.p:es \\;f?TI! ebt.l1:"".t:·:i ~\tP;.~_; ::cr,'::.:; ~her~!::~ 

;:..:;,· .. 1: ... (,_. ... =~·-:1 (o: ... ::~.:..n:: .. ur.._'n~ _, .. : ,:-.:J .:-.~ ::..::·- ... 

!':·J',\Jn~ ,_:1i::or!~~::t c~ .::-:-er.t c:;::.-:.: .:E~· .. ;_..: tn-..· 

cot:nr,:r.:-:<.•c"..;.\'.J~'~ ·:d-i:: .:.r 1'.":. ~ ~ · ._ • .._ -~ .: ... \~ -~ 

t,\\-ccn lr.c ''"rJ c-.::-n·::'.=». ~-\t ...1 ·:~~-.·-fl ct .: .. J .• 1 ~--

CD· 
~I 
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BOE-C6-0176865 



I' 
' ·, .,., ...... ~..:- ... - ..... _ 

l··· 

~0. l 

;tan

l,fthe 

I ~pr
e-

. ·ea of 
each 

· ·oclor 

"' -~ IY 

Jw 
-~ ;Y 

·mul-

,1 y 12.3 'DDE 
ifyin& 
I. The 

· · , were 
lating 

( 1ation 

; I !T oul-
1 shigh 

· ·1 ~pt for 
., , 3).ln 

, such 
1 : >le dif

·1 values 
npleis 

do mi
the six 
; no. 6 
DT re
•l as a 
Figure 

t .: 

l 
ich the 
: ncr~h 
'south 
.:;s the 
lop !:e· 

1' m lho· 

1 
I 

' l r 
i 
t 
:-

~.-·-·--:·---::>• -- - . _,. __ .. - • 

r rrt'"'' .. • . .;;.;:.;; -- _, 

MacGREGOR: A~IOUNT AND PRDPOkTIOSS OF DDT 

California Current is usually farther o!Tsho.re 

than at the surface I Wyllie, lS€61. In April and 

lllay this current mo,·es inshore eliminating the 

countercurrent at the surface and sometimes at 

200 m. When the California Current is offshor'O!, 

the surface countercurrent de,·elllps; .,.,.hen it 

moves onshore, the surface countct·ct:r~ent is ab

sent although the southern Califarnia eddy usu

ally persists. 
Th~ currents, and consequently the di~tribution 

of the sewer dischaq;e, are inrluenced locally by 

such factors as the configuration of th~ coast. the 

presence of islands, the topography cf :he c.ccan 

floor, and the short range effects oi wir.ds and 

tides. 
The total DDT data for the rr.yctop~ids were 

di,·ided into four time periods, ar.d :he 3\'Crage 

DDT value determined for all speci~ens taker. at 

each station, or combined stations if tloc•y were 

very close togeher, for each titr.c p"ric·d \Fig-ures 

5-Sl. The total DDTccntent oft he f:oo~ te~ded to be 

high near the sewer outlet and <!ccre:.~sctl .1way 

from the outlet. Total DD'f vah.:c,s t::creaoed with 

the passage of ~ime. 
Total DDT for the purpooe of this discus;ion 

consists of DDT. DDE, and DDD. Aithou;;h total 

DDT content in the myctophids increased with 

time, this did not hold true for e:.~cr. oi the three 

constituents. DDT increased ior 3 f~w yenrs u·ntil 

-;0·~ 

=---~-L~~ [;] 

.-:::------o.........=:t\,-.... I I 
'"7-----'·--~.s ___ o~~~ j_ 1 

0
., "1 __ ... i 

... _ .. __ - u - •. : ... I 

-::---~--· ~~ "'- c.t'1~··1 
---~-- n ___ ;,_il , 1 

111>0 
E ........ . r ~· 1 

1,.";:--:~--:"l--,---:~--.,-- ~----:-.---•--.,- .. I J 
's ~ :~r • ~ r.;.: -~·· •--.. t ~ , 

F v,\:JP: ~ -A .. cr.r-~ ,,,,,,1 DOT Jt ('. -crq I · · , "\, 1: ,·:ri'·•··-

C.al.l..,r:--•. .t. lur t:-.r • _.r •· •. -

metabolism and dispersion equal!ed input and 

then lc,·eled otT. DDD acted in a similar manner 

but at a lower level. :.test of the incrf:ase in total 

DDT allcr the first f~w years was caused by the 

increase in the persistent mHabolite, DDE. The 

f1cuu: lj __ A.,cr;Jre t("to1l DOT .u C.1:CCtFl -shhOn\ otT ,outt.ern 

C.J.l.(tJ:na.l (.;or t~.c .& )f 195>..~6. 

~. : :f. '! • . 'o .. ~Uti I~ 

f:.,t·t•, ~--A· •• -~,;~· ·~ .- r~ r ~· r. '·')'f •. _. 1 

(. ... _: ... r: . ..£ ~ .a , r 1·• • · -
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FIC\.'F~ 8.-Avcr.~ie tot:al DOTal C:t.ICOFI \tationtoCfsouthem 

C~hrOml.l for 11-.e 6 )f 1961-66. 

increase in p.p'DDE r~lath·e to p.p'DDT for the 

years 1950-51through 1965-66 in the myctoph1ds 

was: 

Ytar 
195()..51 
1952-f>l 
1954-55 
1956-57 
195!).60 
1961-62 
1963-&4 
196~66 

(19701 
(1~721 

Ratio o( DDE to DDT 
0.33:1.00 
0.36:1.00 
0.69:1.00 
1.06:1.00 
uu.oo 
2.02.1.0() 
2.39:1.00 
3.96:1.CO 

(4.7U.COl 
1e.ao:J.OOI 

These data show a 12-fol<.l increase in :l:e cH:1vUn: 

ofDDE relctl\·e to DDT from 1~·:;~51 tv ;::u':>-•~'3. 

TI;e ra.tlo for :.he fish LJ.kcn in 19"70, 65- ~(; :!aUtiGII 

miles sou\hea_;t of the sewl•r outlet tin L.1 Jo1:.J. 

· C..tnyonr indic.J.tes a continuing in.:r~.1::-e in tr:e 

rat1os. t\ltbc•.J.2;h there were cJnl\· tw'l ft5:h 1:1 ~he 

Sllrrtp!c. Thl! 1J72 s~1:~:pl~. con~i~t:n~ cf oni·.· :1·. e 

myt:t(JphiJ.i. w,s ta:...en w~~t of 2~~::"! C:"'.;.!ii~:. 

ls.lond a.nd JLuut ~5-30 naut1cal m::1..:S .:.•;t_:~~~ 

s.outh...,.est cf :he .;:C"·.,~r ')Utf,,ll aLo·1t 2 ... -:- :~=~·.:!" :.r.e 

du~~"::,J&~t! 0f D!~T t~to thl' .CC\'•·:·~ ,; -:.cr:• :~ 1·i 

~\c~red. Tt:c :-::.,:h r.1!!•J rn~l'.' rc·:h·l~ 1n :.-.If: .l..r,~ 

l-1:1: .. a·d :-::e~ .. ~~viiCJrn t;f DDT ·,o,,th . .;ut :ep,,_o.J.:">fa~ 

mer1l. 

FISHERY BULLET1:-<· VOL. 72. 1'<0. l 

Because there are no data on tl:e amount ofDDT 

dischar:;~d into the ocean through the White Point 

sewer outfall each year, I have assum~d that it 

was constant and di5cl:arged continuously 

t~roughout the year. Under these C!rcamst;.r.ces 

the amount of ODE land ooo·, en:Hing the 

marine en,·ironment should gradually ha\·e in

creased in the earlier years until the input of DDT 

equalled the amount of DDT me!aboli7ed, \\hen 

the input of DDE land DDDl would also be con

stant. This is indica:~d by the initial slower in

crease in ratio5 of DDE to DDT. 

If we assume that the same amount ofpesli,:<!e 

is released into an environment each year ar.d 

that it is releas~d cont:nucusly t!:rou~hout ti.e 

year we may empiricaily re?r~scnt th.:- accumula

tion of the pestic1de in the environment by the 

formula 

in which Y cqu:1ls the <>:nour.t ofre~ti.:i<ie ~rcurnu

lat~d a:. :.he c:-:.d uf.X years:h· ~qu~i5 ':.hi: ~a:,::!:U:n 

amount oi pesticide that cou!d be ;,ccum:.o!:~:~J :.~ 

the org01nism undi!:" ~h:: ;:rcv3ilin~ cor.d:tbn.;: ..1:1d 

S equals the ··sur.-i"·a~·· rate of t::e s:-,:~tici~f: fer l 

yr. 
In some of the ye:1rs from 19-:!J to 1?6o, Cal

COFI cruises \\·~re iim:ted, ar.d f"C!wcr sam?ie3 

were taken . .-\l5'l tr.c f!~h wcrP not unifvnn!;• -:3-m· 

pled with re~pH~ to dio:ance fror.\ the sewer out

fall in each oi the ye::rs. But, by averaging the 

p.p 'ODE cor. tent vf all f:th taken in l'ach y('ar and 

grouping ye:;.rs h:: tW03, a rou~h t:":liH.·ation cfthe 

incrc-as~ in p.p'DDE was o~t~:uned lt) co:-npar~ 

with theoretic:~] values of the formula, l' = K 

(l- sX1 IF:;,re 9"1. . 

The ahr.o5t lir.car increase inp.p'DDE ind:cat~; 

that its me\J~"Jl;o::l is very lew. In f.1c~. 

::Ot.t.J.i.J:i;;r.l ::1 :';.:5 ~;J~t! \O.,o)U~.:, ::o.::~~:l~ i'·.:J ~:::: 

i~."'~: ':Jy :-e:~::·..,al f:-.J::i ~~~~ ..:.rc~ 1..1r.~.-::" !!~~...::.·. ~,::.:. 

t~h?refvrc. t::.e C.Jta ~nl!1c:1te th~t v~:y it:~l~ ·.,2~ 

lo~t irotn tr.l£ arc:l dunn..; the ye:trs in "'·ha:~1 

ciu~?~P.~ ccc'..!rred. 
B£:"c3.c~e c:~ ~:-..e :irr1rcnt l:!c~ ol :;-oet:-tbv!t.!~~ of 

p.,.,·~lJE. t~a::. Ir.('~.:,::.u:i~e ofp.p ~!JT ~~v~:...;:.:, ,;t·.•· 

t!:e b~-~~ ?l(:·..:r!'r:f::-t·3! ~1n-J ~:::7:;::-1·:-,,: l·':l::.:-.-~· "~ 

C!~C on the •"CL';J~ .1s a r'2sui: :..f t:-.1! st>w~:- C.:.=· 

c:~.1r;~_. 
- {' ~I • • ' - o ,, "'· • 

• • • 'I.' ',. ... ~"I'" •.-

"":.:-~ .. -..:.~·.: ·~'. ~ .. t •• ~ • .: •. •:· .. : .. -.:·:· ·;..·I .. ~"''·t·:' ... • .. ~: 

t:.e r-l.l(o.' '): <.J;.-1:-..;r.· ··.~·:1' :~~:.\..! tJ ·. . ::~ •.•.••. 
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M"GitEGOR: AMOUNT AND PROrOitTIOSS OF DDT 

' _; 
g -. 
,;; 

••r-----------------------~~-
-----------, 

-----

fJGURL 9.-lr:creaie in p.p'ODC in l!':e ocra:t ofT iauthern 

California. 19.&9-iO. The rou11s are a .. ·c:r.t~C\ d ~a UJU\ln'\ com· 

binc:d in Z..)T ~r!Oupin~\. DtC3U\C the same: r.~uc-mi \J(\1~11<..'!"',\ ..-.ere 

not run nch )CU. myc1oph1ds were not o::.:L:ned f:C'm the s.amc 

5t<~tions tJr the s.amc number of uoU1oni e.:=.:.L., :cu . . ~ .. o fh:,ciJc 

concenlr:llions v.crc rr.orc ~crcnJcnl on C. ~:J"'ce (:c:n :~.:: romt 

sou1ce of cor.umir.<~hon thJ:n on year. Thn. r...:::..c1. !1-:c co.lne p.:"up

in& of data f'.CCC'\Uf)" ...,hen mcrc:ne '" 0:1!:: ..... :~ urre or.:y 1\ 

con~1dncd. Th: 1'o'O thcortliC:iilllncs an: c~ .. _..:,-;;tc-d tc :L..e krm-..:a. 

Y, • K(t-SX•. i:t""h'.::~ Ye .. cornt~utcJ '-.l ... c of;._p DDE..K '* 

Yaluc:u v.htch mcf3\">0h'im.u.crctlon.a.r·d..::~rernio(
 D£.!E e .. n.:.;a:s 

input, S = sur-...·l,·al of DDE for 1 yr. and X =- ;.-~u \lol'..h ~'?~~ 

com•dcrcd u )Uf no. I. n.c dau inJ,.::ir:- ~~...::Poi' DOE. 1\ .. cry 

1table. For the 95"C suoiv;s.l c~n:c. \\hi'h n=':-c c:ost:i ::-.u !~e .!.lt:&. 

~of the equ•htnum value "'ould not ~c .a:1a.r.cJ fvr 1 l-& )t. 

logY= log a + b log X ... clog X' 

in which Y =calculated value ofDDE in par~s per 

billion, X =distance from ~e":er o•Jtfaii in naull· 

cal miles, and X' = year. The do.ta wcre ~<rou;'''d 

for greater ease of computation and to r.:uu•ni;:e 

individual variations which tcr.d to distort the 

actual values transformed from !c::-lo~ c:Il.:'..llated 

values if not minimized by a\·c~:>;::in;;. 

The values determined ior tl:·' aC,o,·e "<l'-'"tion 

arc: 

log a 3.054 

b (distance) -1.062 ISE 0.057) 

c (year) l.-123 lSI.': 0.! ~:.!! 

The corrclauon ccei:icicnts ~reo 

mu!tis:le 0.97.3 

parttaJ,IJI -0.2~9 

part1.1l 1c} O.:i::::! 

The corr.puted Jines did nat fit the data for 1949, 

1950, and 1951 very well. These years were !cf\ 

.out of the calculations because the in;n:t cf DDE 

was rising rclativeiy rapidiy at this tirr.e and did 

not begin to stabilize untii ahout 1953. Also in 

these ear!i~r years, the in!h.:e~ce _oft he ~ewer dis· 

charge of pesticide extended out to only abcut 100 

nautical miles from the outfall. In the following 

years the inl1ucncc of the sewer discha~ge in

creased rapidly to between 3(,0 and .;(Jl) nautical 

miles from the outfall before becomin? indistin

guishabie from the ocean b:sc;.g-round. Ah;,ough 

there arc no extensive data ior a!:}' o::.e :tation 

throughout the period uncer study, we ca!"l now 

calculate values for a theoretical statio:t !!::! nauti

ca I mi lcs from the sewer outfall from the 

DDE-tim(-d~Stance formui.l ar.d in ccnj'..lnction 

with the ch~crved chan~;e5 in ratios ar::o:>n:; tl:e 

various DDT analo.;s. obtain a descnp:ion of the 

metabolism of DDT in the r.:arine ennrcnr::ent as 

refected in tl:e mycto;.>hid :ish, S. /cu~~,~sarr.:s. 

I3ecac:se o.p'DDE \\:JS r.:·t .:;u::m~:::e:i. we us.-:l. 

onlyp.p.D9E. p.p'DDT. a:-::!_:>.p"DD::> :n :he rr,!i?!'. 

In :r,o:-~ ~han 300 myctc;::-.:0:::; 3D ~m C'T ion;~r in 

stanrhrd l~n;:th in wr.ich t::e abov!" th~e'! con-

3tltu.:nt< ~ndo.p"DDT a!:do p DDD were ~e:~sur

able. o.p"DDT and o.p'DDD ~·.-erai'eri 22.3':: of 

p.p'DDT ar.d p.p'DDD. !n s:?.:r.;:;:.;:; of co:r::-r:.;rc.ial 

DDT that were tested o,p'DDT averaged about 

25'1: <'fp.p'DDT. 

From the calculated values of DDE a:-:d ratios of 

DDE to DDT,. we can ca!cubte that at our 

theoretical 20 mile station DDT accu:nulatcs in 

the fish 'lP to 1.07i P?l":l w~en ir.p::t equals 

metabo!ii;m. From this w~ may ca!Cl..::a:e :hat: 

Y, = l.077(i - 0.70SX') 

in which Y, equals calcu!::!!~d p.p"DDT 3lld X 

cqu:1l3 ~he )"~?ar with 1~~1) t. .:;·...:;::!.~ ~o ::-?.:!~ 1. F:--c:-:1 

the vai•..: .. •:i obt~Jncd \T..l~i:\_ :. F:;t;.:~ :~,. v.c :aay 

rcc;,\cu!:J.:c v~luc.; lor DD~~- 7;;t.·=:L" ,-a~~=-= r~. ::-:4i:: 

es~C'ntially the sarnc as t!-:.o~e c-dniLi:t:'j irurn the 

DDf..rtime--di~tance ior:r-.:.!:3 fGr the l~lter ye::trs 

bul m .• ~l' J.llowanccs fcl· ~c·.•.\!:- i:-J?U~ :::::1 DOT for 

the l·arli"r years if \\'e u~e :!:e far~ui.1: 

or 
2.0-lGi', 

i' ' 

0.36"'-\ 
0.160.\ 

1.:077 
0 ~~·:; 

l.C77 C 7::"5·~ · 
o.s::-:. ,J -:-•s·\ 1 

tn ·.,hl:~, t: = c:~kt:ht•"~ .: .. _":' DUi:: :n-~-~ X' Ci'JJ:;; 

th,_. _v··n-r :,!~d 1n -.\r-.~ ... n \·.t· ]-,_ .... :-::~ ~~ •. :~ ·~,.-;._• 1.: n-:-. 

~L:.:-~:.::- ::-,·.:~~~l.,:lc:n (~- ::<- ~~ 
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FIG\.' liE 10.-Trend' cf p,p'DDE f~u.rcs). p_p-OOT fc:trclnl. 

and pp'DDD lln~ngln) 10th: occ~n o(f \(1liH"h:rn C.~o.£Jrm.l, 

1949-72, al ;a. thcorc;~e.l1 !t.lahon '!0 :::. .. uu,.l.l ll11!n ::-;:om ;h.t puJnl 

sou ret o( rcsliCJde C:or.tanunahOn. C~~T''JICd ime\ \hO"'- r.:I\J\lJOI 

DOE in.:rca,inG untJI dumrmg of DDT \loa\IU ~;c:l ... cJ 10 1')~0. 

Both DOT and DOD ;nc:case for '!~ ... -cr.al )"C'3f\ a"'J :!"!en lc\ el ofT 

v..hcn metJ.bohsm. t'CIChCtn. ln•J d..;:~oi'"('f"'lii.:Jn CQ;J.-.~i 1n:"!JI. Pc:nt~ MC 

b.:ucd on CJ.Icubh:d toul ... aluc o( r!':e three .,n_:oJ~~ l!:,t:-Jt'ute..! 

amon~ I hem on the b-l\1\ ~f the ot>\cr.c j r:1:1o\ ,.r :~ c ,. rcc .1n~ 1 ··~·\ 

to each other for C:J.C:h ~ear_ The P~7~ ... tJO\ .,.~:~ :~!: c::~cJ h~· \e·Acr 

clunanc cpcralions 1hlt nu\cd bq;e Gu:lnli~H~\ ol OOD t.l enter 

the ocnn. 

From tho- c:1!culatcd v;>!,;c; of DDT '"":: :he 

DDIJ:DDT ratios we m:1y estirr .. 1:e ,-''-"~" for 

DOD. From ti:c5e it ~rr"~~s th:.t C·D~ ;~cc:ll<;u· 

!ales in the f.~h ".lp to ()_:}'_\'.' ppr.. · • r.~~e : r.;;ut 

equals ntctahGh-Em. FrGm :hts we J-:13..,. -.::.tk:tb~c 

th:1t Yd • = 0.3•)3: 1- 0 . .'".:25:,:1. !fc.,..c,-.~~- ::O:s fu~· 

mub is based .;n :1 conc~::o."t :r.pCJ: :!c::t '-'> 

0.!~9 pprn. Ti:e actu:-d ~<•>·'-'t frr:n """'·" ··i;,m ~f 

DDT · ... ·o.s on!:.-') 1)~3 ~~m t~e !lr,~ ~.P:.r -~~·.d 1r.-

cn::lS(·d to 0.1 ~ 1 ~~y ~he 1·-··-~l ::t·.•r. -~r. i •.: ~' :. '· 1.:-.e 

20!!1 Y'-'ar. B:; J.,~)u~~~r.;: :· ~ ·!~c::>·~ ;::·.·• .. ·.·:' ~!:· 

p•..::--> ·:;r nht::1t • .:JCrll::-:u: ~ .• ..::· .: •• ·•··· .I 

DIJ;.n . .:, ;u,d -.~~lr :-·~~t.-;___ .tr>;:, •• : ~.~. 

F:..;:::It-· i.OI. 

zsr, 

FIS11ERY DULLETI~: \t'OL. 7:, fliO. ~ 

The percent distribution of total DDT among 

p.p'DDT,p.p'DDE, :mdp.p'DDD d;d not~ppear to 

change in mycto;.>hids with distance from the 

sewer outfail. Thero-fore the percent distrib,.ticn 

which is ba:ed on lar;P. numbers of fish in most 

years can be uEcd to prorate the total p.p'DDT 

obtained from t i':e cur•es to obtain ··ob5<?r,·cd·' ,·a l

ues of p.p'DDT,p.p"DDE. and p,p"DDD (Table l, 

Figure 10). Both the cur•:es and their observed 

values arc baEed on observed percent ch:.nges in 

the composition of total DDT tran;tor:ned to ppm 

values of th~ thre~ constituents at a theoretical 

station 20 nautic:1l mtks from tl:c £1'wcr outf:t!l. 

It should be emph:.sizcd that the r.bove c!escrip

tion of metabolism is or.ly an indiC:ltion of what is 

tal<in;:: place in t~.e ocean. It neither dc:;cribes the 

metabolism of DDT in the myctorhirl fish nor the 

metabolism in the marine envirvnmcnt. but 

rather reflects sP.lective storage of DDT and its 

en\'ironmentai ~e~.:'!bc!ites in one S?ed~s of ~sh . 

Three f;;ctors c!c:crmino- the amour.t cf CHC 

tound in myctophui fi;j'"" ll Ti:e Ci!C pr"~er.t in 

the li;;h'scm·ironml'nl ciu~mg its hriefE:.:: 5;>an: 21 

the >ekcttvc aboorption oiCHC th•·cu;::h ti:e ;::tlls 

and the inges!ion 'Ji sei.-:c!:ed focd p.:!rl~des; 31 ilnd 

th·~ ::elective ~tcr3::;~. r!'.et:~boH:5:n ar.d ex...:rcticn cJ 

CIIC. Factors 2 ar.d 3, :.Love, shot:!cl r~rr.ai,-, con

stant for each gcncrat:on of fish. Ti:crc:·orc, tho

changes in -compo;ition of total DDT probably 

reflect changes b~.:curring in the environm~=-tt. 

Howc,·er, the percer.t compusition found in the 

myctophids may r.ot represent the pt"rcent ccm

po;ition in the environment becau•c of tht! ~dec· 

ti\·~ nature ci intake and cxcre~icn. 

Sr.me of the DDT was char.,;ed to DOE :me DDD 

before cntcrin~: tr.e occ:tn. ~ixtcen samplc5 'lf 

sewer discharge from th(• :'>lc,r.tro>e Chemical 

Corporat1cn taken hct\'.cen 1~ .-\c;.:u>t !:!70, :1nd 

12 :\Ia,· 1971. 3\"l'rJ::cJ ~.;·;DDT,:!~'< ODE. and 

6"-: [•DD ~~·:-dr-.(!r ~nd P:Jyr.:c. !071• .• ;::~·.:\.:.:h 

the::£> ~ar:~;:·~, . .: n::"':t:~t·r.~~·J di:>-..:!1:!!·-;-..:::: ,1.\"er~-;~-.;:~ 

lc·~·') than 0_5 !h d .. t.~3 k-;.1 a d:~_,·, 6a~r.tJ:~-~ :~'~e:1 

~.H:icr in 1~-;fJ .... hen ':it!lnping ... , !S. t!-::inLJ.~('/1 al 

r,~o 11> i2!:'•) ~;~ • r·"r 'lay al>o h:-.J ~~ll~; ci 73::::5:::?. 

Thl-~~ Cf!rcern r:-.t:ns arc verv mu('l like the 

7 ;·;.!:;:2·l~::')tnL•Jt~~""Jn in •_ht• myr~~;::-:·ue~ 1!1 19~~ ~r,d 

t!l_,-. 70:~3 7 di.::r:~~~:t:un t:; ~:::;;o 

.-\~lbv';'-!!' ~~~r.ic DDT · ... ·,1.: c0n· . .-crtt>~ .._v L)[JD ::1r.d 

DIJE hcic,~·: ~!. !f':·: ~.lr::-:t~ro~~, i71.1r.:: ._f ~Lt.: 

n:•·t: ~!.;:":~- tl)l)~, r< 1\:e :.::cr t ... ~, ... 1 ~!~L I' '-1 

frt_.;:. t~ . ....: ;.;:..~o.:. T: ...... : .. :r~d,-:.>.,i ~·.- 1:.t..: ;-•· .• t::: 

rii~~I!.,IJ!,,.n .-.:·!JL.l'. :~·~~~ ....... :' · '' ·· : .. 1 .t.··· 
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in Santa :'\1onica Bay in 1970, 8:87:6, and by a 

bottom sedimcntsample taken near the sewer out· 

fall in 1971, 6:82:1::!. Samplesofsewerwatertakcn 

in 1970 that derived their DDT content from ~ewer 

sediments had ratios of 14:38:48 (Redner and 

Payne, 1971). 
A few specimens of another myctophid, 

Triphoturus mexicanus, also showed a change in 

CHC ratios with time. Twenty-one specimens 

taken between 1950 and 1959 contained an aver· 

age of69':GDDT, 9'"'cDDD, and 22':fDDE. while 12 

specimens taken between l!J61 and-1910 con

tained 23<:"cDDT, 15.-cDDD, and 62'CDDE. 1l1e~e 

fish were taken between Los Angele;; and south· 

em Baja California Oat 26'20':--:l. This species has 

a more southern distribution than Stenobrachius 

leucopsarus. and therefore the po;m lation was less 

influenced by the sewer discharge. 

One might expect that DOE would be more 

abundant in samples taken farther from the sewer 

outfall, indicating older deposits, but this is not 

lhe case. The proportions are \'ery similar in all 

samples, even those ta:.:en ou~sic.le oft he in;1ucnce 

of the sewer. For the fish samples taken m 1969-70 

for the survey, the percenta~:es are given in Table 

3. 
Each sample contained several fish of the s::~me 

species, and only the livers were tested. Where the 

FISHERY 8\;LLETl:-1: VOL. n. 1'0. : 

TAIIU: 3.-Di•tnbution orp.p·ooE. p.p'DDD. ar.dp.p'DM io 

6!h sample1 by ana Uken, 1909-70. 

hurnwr P<r·c:~ll 
cl 

loc.a'Uan Sll'f'IOIU C~E o=:> C;ll 

Souu· .• rn Ba1• C•Morn11 • ec 5 :1 :cs 
SebUt1an V•.ru.no Bay 3 7•2 II 17.0 

Cor::~z Ran• • es.s .• 7 II 

Soulhtrn Ca •fern•• coast ' es.o ~· u 
Fo~,r:s ... or:~ eanlil 6 1!61 56 7.5 

S.anta Mon•ca Bay • 665 sa 7.1 

pesticide levels were very high, the proportions 

were r~markably simil.lr a !:"long sa~ples. For the 

eight Santa :\!onica Bay sanple:, the 0!);:: ranged 

from 65.2 to d7.i<:C, ODD from 5.1 to 6.o~c, and 

DDT from 5.7 to 9.1<:C. 

The hi;;h proportions of DDE relative to DDT 

and DDD Eeem to be typ;cal of fi;:hes, rc·rpJi;:es, 

and crustaceans in the ocean off southern Califor· 

r. ia (Tables 4 and 5\ In six adult pelicans t;o:.:cn on 

.r\nara?a JEI;,nd in 1£•6.'l'Ko:ith et al.. 197•)\, DD'S 

~::de top !19'< oft h.:! to:"i DDT fo".Jr.d iri the i:~t, and 

~J'G in ~~;5 lakt-n at t:-e ~arr:.e ti:ne. ! .. arr.cnt. 

B::gie~·. ar.d Hc:cnclll970• tes:ed 10 p~:ic::n eg;:-s 

from tloe E:m:~< pla:c .:;.nd ye:u ar.d :'ounc.l t~:lt DDE 

c:nsta uted 96-:'c of the to~:.l. 

s·t~ul (1~6S• gj·;es da~a fer 1-;' s.a~~;:·~~ rcpre· 

SCntin~; ~C\"l:a!l Spec:es cf :!":arine ~~~.~5 t~~':.t:n efT 

Washin1iton anc.l Ore~:or.. In :hcse, no;::: ;.•:eraged 

TABu 4.-Percer\t distr.t:>•.Jtaon of total DDT and utio or ODD to DDT in :-«kti.sht• ancl 

u.bltfish f-.""Om Santa ~·~GI"'-5C2 e~y. ~b)Of dumpln~ d DDT w.t!:u mt.l srv.~r systrr.l.stop~ Jft 

April 1970. 53m~l~s of !-by 1970 and Au~u.n. 197'1 are a\·tr~;!U of five !e';lantr s.-mp!u ~ath 

for bt.livrr. aod tlr~. ln eac.h of these 15 saJnplu L!.e ra~10 d ODE to DDT v.·21 ,;:'f'3tu·th.a.D 

one. 

ToU.I 
PtrC.~!"'t 

Poo1 CCI 
d•'t,.•t,.,:.cn Pal•.l 

Spu~n. 
IUI~d f:::~l t•:::;( CC::> ==',. c:;, ::>r 

L'a'f 1970 
S•t•stf'l &:'ILIC•JpolltS liw~r S190 E6 3 56 I 1 OE'J 1:? 

$ P.IUC•Si:'•ll•& fjf'1h 
,. t.'J 5 e s 1:; 5 !2 

S. mono.,~.:.;s l•ver H.4. ~ ... ! 6 ,. .-:~ 

S.mo•11a:~,o~a r:r-sh 06 0 !r:3 1toltif " 0' 

s CO"i~P' .fhiJ Lo-.cor t.c:~: "' ~5 ~e !l 

$ c.ottsr~· •rus ftesn ~· 2 
W2 B 63 60 

S. conste··•tus ... 2.2A'J a-:.o 10 1-0 e: 

A.nepoocc.-.• ro...-:On• l••C'' 1())0 d1l H 61 .es 

A l•ntOt•• flC'Sh 231 !I 2 10 I 11 tl5 

I.\IQ\1'1.1 lt7t 

> " •. .,,,1=-"·t .,., 
S rorlr•nu• ISft ') "'a •o l 5> 171 

... '·'"0,.,. t •• ,, """ 812 129 H .. , 
J•~•rr t'J71 

s "'"C•IOo ... •tl 1....,.11!, 17 0 'B ISS 

s (1 .. ("•1.~ ..... r .• ~,.. 
60 .2 !-~ 

n .,, '2 7 ~ ~ ' . ~ 
s p4 ... c... .... , •• '" 

,.!') ~: r . ., , . )1:-

~ ... ,. '~" 
O.C.r~u--c- "'" 

l!:!l 1;,: c ., l ~~ 

:!S8 .::f-lY 

BOE-CS-0176871 



~ 

·~ •J ··- """ .... --......... -- ..- ~·.: .-..• ~- -·--· • F 

..,;o. ! 

:rr;n 

r 1l5 
110 
61 
89 
75 
76 

cions 
: Lhc 
:1ged 
and 

JDT 
ises. 
ifor· 
·non 
)DE 
.and 

r·'· ~g~s 

)DE 

r· n otT 
-1ged 

l 
1 

1 
1 
1 

1 
I 
i 

~ 

·. ., 

., 
:; 
. 1 
I 
! 
I 

. ~ 

:1 .• 
I . 
' { 
l 
~ 

I, 
~ 
~ 

.$ 

~ :, 
i 
·~ 
~ ., 
-1 

' I 
' I 
' 

------------~--------

~bcGREGOR: A:\10t:=""T .-\SO PROPORTJO:'Io'S OF DDT 

TASU 5.-Distnbution of·?-P'DDE.,?.p'D~D ;tndp.p·i:JnT :n vano• . .u ammal5 i'Mm southern C.:difornla marine W3tl'n. J•.,rrois'!s 

found dead on ~acb r.o~h ofS:J.O Dt('_;so, \-anou.! aat.es !.~;~y 19i0. Fishu and cr·o.~.!U~e.:tns ~a ken 1n neot haU:. an Soan P~!'O Ct-annel 

4 August. 19;1. 

Po~p~.us· 

L•;("Ot!'l;-"cnus c~t~t:u•:2ens 
Ce•pn•n111 s;> 

~Dfii"UIS;J 

O~I:JI't•l'!uS '1:-
0e';:ll':·n:.;J ';» 
Dt'•o-.,m-.,s S;» 
C.e·~l'::'":ool sp_ 

U'~·•""S:·;-• ;;•~,.. •. ,.. ~e-~oul 

AJ-;.,,c~c I'C~s !;:, . r.),!c ... en.s.l"l 

C, c.;:~:l'l.ot'>fl •cC:••"•C't""l 
C,.:.o·r"'""o •c.::·n•Ce"~s 
C;c-'o:,.?r,t •!'c:: ·f'l•=~tr>s 

CfCo':ll,.;:tne •:::: ,..-,,:-(nt 

CrcJo:"'o.,• .. c.:'•"•oe."":s 

c'"''[•:•ans 
Gr.z:l1oo."'tus·• ~·g•~- pe1a9·c l""")~•d 

s~-;~:o:u '' 
Se,;rs:~l os;. 
.\ie-r-.J·cl-:f' S 'S;). C\0=-P':.:L~.' 

Nf'r-~•os.:.el,s S? f'o..~~r-a ... ~ .. j 

t:f'Sh 
l!esn 
IIUh 

lr'olll!'l 

hwtr 
hndlo.l 
bh,,:.t~oer 

"'"'o'e ...,.,.,:. .... :-~ ... ~=~· .... ,.c .• 
"'I"'C!~ 

wl"'o•e 
wfiO.I' 

52'< 126-81), DDD 20-:<, and DDT 2S~c of ~o:al 

DDT. 
Keith and Hunt 1l9oili list DDT con:''"~ fer 

samp!t:s of Jnammals. bt:tis. :\nd :~n~::h \\.:!tc:- ::~r.c-:; 

taken throughout Ca1i:ornia. 1::., i>rcp"rt:on cf 

DDE tend.s to be h:gh in cate;;or:ts that inc!ude 

birds of prey and Esh cat:r.~ bir·.!~. ltui. vrt~:t5 con· 

siderablv in their other samnie;. In tht>ir warm

water fi;h sn.rnples and the fi~·fl Pn:.i~;;bird5. whit.'=" 

pelican, \\·e~tern greb~. 3r.d common c~rct. DDD i~ 

unu:;uail:.- hJ~h. This rr.~y be b•.:Clt.: . .:c of~r.~ :J~7'::c·r 

use of DDD as a .spray on some C3lif<:rm:. b~es 

(~lurphy and Chand!<:r. l!l4S; Bryt!c•n.1~55: Hunt 

a:1.d Ei.;chc:T. 1~6').1. 

F0!!o ... ·.-t~~ the ces;;::Jt ;pn ,.;~ J)~T Jumr~!n1' l~~n 

curr::~ :r. :i-.•! DDI> Di ,--:_·-

pL-.: ·:--::e ::O:r· . ..;. _', ,. 

c(':-.~..11~~£-·! -;-r_;c TlDL. !:.. · DU~). ~J·:;: · ... : D£. ~· h 

:~n!!"': -~·-rJ .~· :._•:r:,_·.-·,'""!~:;r::.-; :r_;t ... ~ ~,....,:;:~u:.c .. ,; _•:t.' 

DS'~ :~.Jj~ LJDT. Tl~c :ln.: :n·.-c:_:,io:l:.: ~.1-..:· ;; .r1 

,\.p:-:! :~:~ ::1::..:•.::d fc.:-:n ~~) t.; :-. J ::1:-:1 ::;L,, :~.GH." .1t· 

Jr.~ ·:~.lt r.-:~:-t ur .lll~;~·:!-'.t>:r ~·r·.·.,: ~1 !::-u: ~.1;;'-· .~ ;.:.1 ... 1.' 

~:r.c£" •i:;:-:-u::r;:.; :t:~~ ·-·•i .;~ ... ·.-

1~.;_· ;.:.~:-·. lO: !J~:- .. ::~-:· ;.1 

c, ,r~··: ·:::: :-.t·r f'l_ .._: ~::. .. • ,•· r .1: 

-.:.~ •• ~~ : . • it;• .,· '.f'''''·': '.:···~~ 'I.-

Tout P~·crnt ~' c:n 
f~='"'"·l cce c;::: c:>r 

8-1 92.0 23 57 
2Ul ess 5I 7.7 

31. 8H 12 71 ... so 7 u u 
3:l0 92 0 •o •. 0 
15'J 19! 25 H 
(1!;7. •u 3• I I 

.. 520 0 751 116 120 

69 2 •o ! ~l 17 g H 9< 

JO .Sol ~l .9 5 76 ,zg 

•• .J6 .-ot eot •. 7 u.s 
03 .37 t.4 75 I &9 17.0 

" .39 2 .:.~ 832 59 109 

la .18 l ~~ e; s H 6o 
34 :s , !5 !H 8.5 u 

-·~ .!5 7H 7.2 16.1 

.5. • :!I ~ ~ 1 E I !5 

.l! '!'i ~.? 9 6 I "~ 

.019 ·- !r'J 3 •3 5• 
.c..J 2(. Y-.2 JJ OS 

!\tonica Eay in ~-Ia~· 1G70. ir.r!ic:ned th:Jt DDTw;~; 

more ;:!~u=:d:n~t t:--.~l:'l !:DD ·.,·~i;~ 15 nnd !!0 rr.c· 

later ~he ;·~\'(!rH .. w3.s tr-~e T~1Ul~ -1. Fl~ure 1! ,_ 

11ae pei.l?lC cru::~~ce~=:s and ti=·-:l t:\~en in tb.! 

mid\\ater trawl in .-\u-;ust 1~··-;1 'T ..s~!e r,: did nc~ 

show ti:e 1:1.:r~ased ODD _to DDT ra::o a5 t!u:i ~~~ 

bottom fi,;-., ta~:en at t~"t urnc, cr the live S. 

lcucopscrrJs ta1~ .. n ::1 A~:!: 197~. A r::';jd salnj)l•: 

taken in r\"J:;".lst 1£1j1 'T .. ::c· .;. Fi;u1 e 12' ah•Jut:; 

na· .. r:..iGll :-:!i!es f:-cn: l~e \1,'~·.ite P.:;1:;t :£"\\t'r out!
4

:1l: 

cor;t::i:~,·.l .o.bout :·.vic<-:.; r:~"Jd: 0[JlJ ~~DDT. 

Th\? ·:.-cr~ of Bl:rnct.t ~! ~,-; 11 on DDT re~idl:cs in 

Lhc ;3nd cr.1b a lor.:: co;-~;:~1 C"n ii:vmi:~ ;h~\\ cd tL:t 

the hi~h r;;.t:c:;ofD0D :u :;DT ·.\.:r..:a 3lvc-.ll crnji. 

ticn. Tv. '-"i·.-e 5:\0)pl~:; t:t~::·n 1:1 ~u·d•r:1ber: 970 ."-:~d 

FdJrt::tr:: :~·71 ~:- :~~ •::_: .. : .:-·. --~~ JJ,.: ~_~!-. c-~~: .... ~r :-a~·-' ·::
4 

the \\.~t:e Po~nt c~\\t·r ···:~ ·.:ii t"-·:'.'·'·C·.·:-1 ~ \::!2 ~-· 

ar.d .3-r~::- ;..: ror.t.·!; :-.~ .~ :-::1 .- ~· D ~J :~.i.;: ii:JT i:1 ... : 

- b'lt twc ~o.\l~~pi(·~. -~~iw i l .;: l~~·.J:--,, :1vr:h .1:-,d .::·n.:.~~; 

cfr.his ;:!r~-~~ :d~ C'Jt~~:r:-~o:·-: : ... _,::. iJDD :h·.:~l :)DT. T:~-~ 

fcur sn:-::;..!e~ ~.lf.t>-n c:,>·:~: t~ \he •)i.t:f.lli .rocr~\..::·.:-"!. 

nwrc i.L~l!l tl:n.·e :i'n:·-·3 .:~ 7':~'..!C~ DL·iJ ~~ i·J~J l. 

T~!~ ~:-:.:·~~aDD~' =-~~T : .. ::Js ·,•.-a:-: -...::~~:.·.:~~~· ~- · 

f:,\U~td ':::; tht.• J..:-;~-~..;1:· .. ~1 ti:t• -.:t•\\'~r ~!-o::~r;:: 

C.3D!..\C .:~P:tn:~;: ~~··"·~. ~- -~:~r:rJ 111 r;,-.. 
:.•--:: ' .• I 

~ ' :: .. - ') ~· . :: ' 
•:!, :" :!: :: t' L •· 

·,·, '. ':": •;, ..... '1 ~. 

:J-1~ 

CD· 

~· 
I()( 
-r-;', 
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P( T£"HIC"t TIY[ o'"ol ""oi.J-:'!5 

fiGC'RE 11.-C~.~vma.togr.l.m of DDT an:.!<.J.:: ,u,rJ .. r.J ~r.J, d;. fll 

1amplc Crom Sn:1u.1 pa".:upi'IIS r~i.(':'l an ::;..1r.:3 .•.1 ..... ~~:J i!.H -; 

JanuJry 197: p p DOE t9S ;.-,rr.) ,s, otl •c.':_ F':"',:V\Ao•n; CC\\Jo~•on 

of dumrinG of DDT ~hiU 3ind ~Li\~·ur.; f"-" i"f .. c-... cr :.:-~., m :.:a-,l. 

p.p'D!)D (IS rp:nj t"o.t\ ClCCCdcdp.p'OOT ·~ j ;-;-;n)'" r.O~I f:\h 

sp~cimcns tcstcJ Pnor to CUUIIOn of c;!l;.:---.;-•n~ 3r.d ~IJ.s;;.a:l~ cf 

SC\IoU lin:s. DDT,.._, alrnosl ill\\. :a)' prc~cn11n ''tater q~~n!ll.cs 

lh>n ODD. 

Point plant and out into the oce:l!l. S,:,w"r water 

from lhese .Jepnsits contained .;.;:.·! DDD as or

po~ed to 2-6'< in the origin~ I :-!o'::rc~e ciioc'oar;es, 

and althoug-h the total am•Jun~ ci DDT ar.d 1ts 

metabolites was much less than ce!2r" ,\r:r:ll !}70. 

the total amount of ODD l•nt•:ri::..: tr.e ,,.:e::~n ::;>· 

pen red to be ~everal time~ b!"~n!o:•r! :-.:tn it h:u:i \:-,_~e~ 

before tte du~npin;:: stopp.__d i:-: .--\~.:-:!. 7h~~ ·.\v-..:J 

acrount for tb..e increase in DiJ~) il'! t:-;·! :!:~:c:.~;:~i .. :3 
taken !n 197:! r~t!-:cr than ~~~L· ·:·.'~! .<~t.J G~c:l·-~:--·.! 

indicated by th~ C31cul . .l!l·U lirF' • F:::::r-~ !0. T"i-:e 

1). A ml!d sa1nple !.:1ken from ti:•_• t.:..:c3n :~·:,_r .J fi!'-V 

1nilcs from ~he se•.ver outL.i\ ln .J.J:_\ !!.!';;, j'J~t 

after the se·-'-~r de:.nln~ r.p~r~.::---~_.; ::-':·.~~~~ con· 

tained G":: I:'DT. E:::'C DDE. ;r.J :_·:f) DO ::;;·1r-~ 

1 ~L Th1s ccrn~.ll,_.;l fo.t ·,·ul-alli~- WI: h t;lt;' :n:.-( tr~_. · ~~ i•j::3 

tuken in :\;.;nl l~Y;"~. ~:7:.)_!:!. ;..t:;..! !h~ .i ;.:•J_•.-.·:

spin~'> f:-tt ;;,l;~;r,lc~ 1F:;:'J~f· li' ·-·"~f"!\ :rl .: ,;:;,;!'"'·' 

1972, 5:1~J·~~-. ~r.·-~ n-:~~~.:::i~t>~ ·_L.l~ :.'--:·_· ::..::-. =-~·:!· _ _:: 

tlw V.Jluc.; .J( ~i.L.'C anaio~..: lll :;.t..• t:ll\·1:-··:::::~·:,~ 

faidy ·.q·~l 

290 

ASHERY 8\.!LLI:TlSo VOL. n, NO.2 

II } 

~ I !j II 
1.1 \ I\~ I I ·~Jl_.'i-. , . ~ 1 I · '• ~ 

J• '\JJ ~· ; -\J'J u l 

r1 l ~ ~ 
. 1

.1•1 !tl\ 'I 1'\i i 
I o' 

~!~1:'·.,_}•,' 

' . . . 
AE i['H:Otw. f·J.tl( .~. v-•.u'""£5 

0 
0 .. 
• 

FIG\. Rll; 1~.-Ch.rtJ:T'il.t.)p:.m of DOT .v_,;~ ;- ~~.Jn.!.JrJ ;~nJ s;u:1;-lc

c.i :":"ll!rJ frora ~roe ('CCJ.n 11ccr m1he Ll'!or; ...., ... ;e C'\ ;.:Hel t.:Len •1 .\.~:;··~~ 

1?71. 16 rr." "lf;rr most dur.1ran;. c! DOT ... :t'i!t'\ ~fopre\1 00!) 

~rC'31I~: ('\,,C'..!\ DO f. ThiS m.l~ t"o ... H•C rc~vitcj ir('l~ t~c \I'!"A.C'i 

clc3n•r·~ Op~!!ro~uons, or ir r:'...a) h.ll"~ teen :.,e coJn\!lth .. ""m C'\l)hr:g 

bdNr and nlercl)· rc-:1c:: ""t:l.l :t-.t ta·~~ C.lr· C\Crc~e more ~J.~·'Y lit 

lhe s~~rrs t"hrom.llt"if"l.r.'l tfipre i "· tt:e o .• ':J·ooc rtJi.. h 

\lollt •• n the l;mlh 0~ !!lc 11£-!'ll rtc-;:-cr~•cra :o? ;t DOE fer II tJ be 

con'\ldercd o.p· ODE. In the mud \.\:T:f'C !1 o'\ r-:-'hJ\:h t~ ~~~h ln,J 

~"NY be 00'\tli (;;; mcut:~illc c( DL>DI '4~.c~ hu 1hc ur.~c etten

lion 11me on lh&S colurn;a :n o.p'DL>E. 

The mo=>t notke:Iblc dif~er~P.c~ bet·.•:een thr rc:;-

ticidc mctabulit~s in the fi:::h 1 Fi;•Jre lU and tht' 

m~rl fFiriurc 1~) were t~~ :uo pror:1intnt pC':t;.;s 

prec~rlin;:; p.p'DDE. Th~ !=~'~ ~~ tl:2 lc.c1:i' oi 

o,p'DDE i\bO ma~· cont:~ir. oo:.;t•. 3 :::e\ab~lite C•f 

DOD. Thl.! o''::er pe-a~~ cc·.J:~: ;;~ :, r~:~~.l~·,.'!~t·.: .. : 

l~t!'i~hJ.nc. Howcvr:r. se:verai fi'.~z,_.~ ~!~.!..i~~l0:1:1l mc(i 

sar~pit-:;;. lt.' ~ted ~u~:."-.:'~": 'J~n: :y ...:.:c. :-.Gt ,;untJ.; !~ ! :-n .. ; ·~ 
~eJk.~ CXCe~t for O:::O:pCC~{'.; '!~t:.'.Jilt5 of O.f' 0[)!::. 

The rnud S...lnl;J!l' • Fi~ure :~ ...... ~5 run wh!!t! w(l' 

. ._:.·'!rc exp~~n mC"ntuu; , .. ·ni: rn~th·~d5: of cif~to.:·r!:1in.i!"'l,.: 

p~:;t:cide C'Jntent of~he r.-·...oli -..Jr.-:p!e~ Th'! o:t.~t~~

qu• ... nt ~arr..rle~ wert! run ::1P.• .. :- W(" h:.n.i .:l•ttl~~~ .~-r~ ~' 

diilcn•r.t r;.e~b,'d t~:Jt t::"t''t: ~:1.'\!::--.~.an h".C\I?r)' 

DDT, D8D. tlr.d ODE w:~:-:· .• t :=~'('(;.al r, ... :·,·J ·-' 

other CiiC 7:-:·:~c:- 5u~ :•"·i·:.~:.· .... '. r:~\:~ ...:1:···-·· 

y1ci.:~...'.1 c!"::-c.":"".u~:.::-:r:-.~ : .. r.:~~: ~-~-·;-.:: .. :. ·: .. · 

:.h(_,,;;C'•.';L :,;,,Hjf;t~ll-'r:.::• •• .::!'-::!1:.1::~~.· . .;:;::-~:--:-~~~.'..! 

:lo.~;~H~ ;~e::cra: ~~·-.3. 

'' 
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Madj.REGOR: AMOl:ST A !'roO PROPOR.TIO~S OF DDT 

There was also a large decrease between ~tay 

1!!70 and January 197!!, m total pesticides in the 

fish taken in Santa :>.tonica Bay !Table.;·~_ The S. 

paucispinis taken in 197!! weresmailerthan those 

taken in 1970 "hich may account in part for the 

lower values. The five specimens taken 1:1J:1nuary 

1972, avera(;~d 312 mm total length. PhilEps 

(1964fgives the tot:1llength of this species at a;;e 2 

as 267 mm and at age 3 as 3.13 mm. Thus, most of 

the growth of these specimens had tai<;~n place 

since dumping stopped. 

On 13nd where s01l has been subjected to DDT 

spraying for long period~ of time, the situ:ltion is 

very different. In :\ew Yorit State vir.eyard soils 

(Kuhr, D:1vis and Taschenberg, 19721 the res1dues 

consisted of 73'C DDT and 27'< DOE aite~ 2.1 yr llf 

spraying with DDT. In O'regan 1Kiigemagi and. 

Terrien~. 197!!) samples <'f soil from or:e orch:1rd 

contained Sif.C DDT, 17C:C ODE, and 3'C ODD ;,.f~cr 

25 yr of sprayin~. while soil sar.-:ples frcm :moti-.er 

orchard in a dif:;,rent area contained 75'< DDT. 

14'.( DOE, and !i'< ODD after 24 yr. Foreots in :\.:w 

Brunswick, Can:1da <Yule, 19-;'3) were spr:1ycd 

hea,·ily from 1956 to 1967 in which year opr~•::l::; 

with DDT cea;ed. :\!any ;;amplcs t:>kcn of so1 L; in 

this area in 196S contain~;d 92':: DDT ana 5'< DDS. 

Three years later a second sarr:plin~ eft he ooil~ i:1 

the same locality contained 90,..cDDT and 

10'7c DDE. DOD was present only in trace amounts 

in both sampling years. 

As a general rule soil samples from land areas 

that have Lecn sprayed with DDT tend to contain 

n much higher proportio:1 of DDT than DOE r;r 

DOD even after many years. This is not ncce;. 

sarily true of the fauna that inh:1bitt!:e land un

less their contamination 1s the resuit of recent 

spraying. Keith and Hunt (}9661 !(ive exa::1plcs of 

a number of species of mammals and birds in 

which the proportions of the· three analc,:; vary 

greatly. 
Wilhin some opecie; of bird~. '':hich are r..ore 

wic:!e rangin~ t:-.nn marr~~:tl.:;, there .scern~ to ~~·.: 

rcmurkahle unifortnit:- in the proport!Cr.3 of tr.~ 

three an~lo~s. ;.lnrtin and :..:ickcrson! !9";2: tt ::t~.:r.! 

125 10-hird ~aiH;:'lcs of :;tar~ir.~;s fran~ thrvu.;t-.•Jut 

the 1-1Sl L'nited SL;'lll':i. T!:e~e S3161?les :1\'er~i::·-··! 

9Jr, ODE, 3'< DOD. ar.d oi< DDT. ,\lt;;cc:,_;h t:·,,. 

total residues ~:1n;;'='ri (:-.:::-: ~·.05 to 1.5 1;;::1. :;: ,,:;:y 

t•,o;o ~3rnples dd t~ie :uncunt ot" ODD t·.':Cet!d DiY~·. 

and 10 only or: .. _• did the 3nl•.:·unt of :JlY:-- ·.':-.n·vJ 

DDS. 
Tht" prnporr:t !~·) r1f t;.. . .:.> t~~rct- an~t:l_::s .... f nlf!' ...... 

the st:1rlincir, 1~ '-'":ry --,:-::1!.1r t .• !}~(' ~·:-·: ·r~: : .. 

found in the fish taken in Santa ~tonica Bay in 

19i0 <Table .1), in the porpoises found de:1d on the 

beach in 19i0, a:1d the smail fish~s and inverte

brates taken off Los Angeles in the mid-water 

trawl in 19il •.T::..ble 5). And, in fact, except in 

cases of recent contamination by DDT. most fauna 

have ter.c!ed to apprcach the£e prcprtions in re· 

cent years. This is in spite oi the fact that soil 

samples from areas of lar.d that ha\·e lor:g his

tories of ;prayin;; with DDT almost without excep

tion coatain very high proporticns cf DDT. From 

ttis it wou!d :l?fC::tr th~t t~e $electi\'e storage. 

metaboli>m. and e':crction of DDT is somewhat 

similar fur all animals. 

When investigators :1rst became aware of the 

p<?sticice probi..:m, r.-:ethocis ofrr.e:uuring rcsid;1es 

were consickr~biy le;s refined than ~hey are at 

pre5ent, ar.d f~w ~amples WNC run. Very l;t>le 

work has bec•n do.:e on ?reserved specimens from 

these C'ar!u~r y~~rs. But. in "·i~·.-.· of~~£: ~i:-r.i!J.d:y 

in ?re;;~:·t:ons uf DD£: and DDT ir ~o m::.r.y ci:·:~r

cnt :;pe<it.-:: in re:lcnt year:;. it !-:Crr::s p:-(.b:lh:~ t~1:1t. 

the incre:"e in ODE ann the ch:>:~:.: in ra:i•Js r,f 

DDZ ar.c! DDT inS. :.,r,c:ps'":'s a:~ ti.:;cii''·'·;e d 

the_ :;en~ral ch:.n,:P in thue ana]r,gs th:~t h:~s 

takt•n p!ace in the earth's t>:-:.v!rc~~rnt. 

Thl':-e \·.-~s :10 p3Ue:-n di~c~r:-.ibie i~ ~~e dis· 

tnhl.:ti.Jn I"Jf Arr;clor 1::!.5-l.ln ..;-;2 rr.y.:toph~d ,;am· 

pies taken het\\een 19~~ and 1?c6, tht! r.ll'tiian 

values vf .-\rcclor l~,:j~ f!\!ctu.Jted :n•,und V.l7 ?PrT• 

and .-.howed no trcn~ wnh time. 5ix:y-t'iriht rer· 

cent of the sar.1pies con:ained less tha01 0.::?5 ppm. 

The only i~.d.icatiQn of an ar'.'al reia:ior.;h!p w;;~ 

:h.ll \\hile th~ three &lations clcse~t tu the Wi1itc 

Poi~.t ~e-wer cu:f3il. and th(" cit:: o!' Lcs .-\ngt:-le.; 

\CalCOFi ~taliuns 57 .;:,.5, SO.~S. anC DO.JC! ,onHi· 

luted only 5'< ofth" tor:-ol s:-ompl~·- t!ley arcJunted 

for 34~ '12 ou: of3J·: e-ft he n~yr•c ~~ i.::: con~.~inin,.: 

more tha01 lpp:n of Arcclcr 1:!-~~- ~Lme\'C·r. thr·r.: 

Wf:>re :-o!-::e :::u;.~~~~.;; t.i~:~.~n :7.~:::.) :-.~:..:~:~.~1 r:~i!~.:.·~ 

ot:·.~:wtt: ~~o.H cc-i1~.ilr.t:·d :no:-•~ t:-. . .::.~1 l p~:-:: .• u~.i 

n··.t:re Wt!r~ ..:.thL"r.:> :.:::.~l-n :-.c~r .. ~;-::::-~ .~\ \~t! La;~ 

An.:.::l it:s .HI?.l that C(\!1t3U~('d nc:·.~ vr tr:t~.:e . .; .::1ly. 

Tl-:f.·~,, :11:~her V3hlt:5 could r~"su:~ ~rem tht• 1nyc· 

t~ph:ds -;r.;cst:r.~ ~or.d:;_!cs:~:it! p3rtlcll3 ·Jf 

rr.:1n-rr.~c~ :::..l:bs:..Jn;:t~:: c:t~cr \·:h1l.e f.•er!.:n~ o:- ~c· 

ctdt·n~~iiy \\ :111~ 1il the CIJd end cft!--.t:' p~~r,kt·.};\ :1~:~. 

lr~ t!~-.:- b.r~t:r f. ~'-I ~ ~ ;..,. n 1 n • ~ ·:o Lc3 .--\ n _:::f>lf' . ., art.::l. 

tLe h:~!\ \';l~t..:c~ :·· .•.: ~)[_·:- ;-.~_-, .. ~ :1·, ~--r~d •.· ~:~~~: 

r .1 ~ •• r·- ~ '· • •· 1 r · _ . , . , 
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solutions of sarr.ple used in such case.; in order to 

keep the DDT residue recordings on scale. 

SU~I:\IAH.Y 

1. Between 1949 nr.d 1970, total DDT increa~ed 

in the ocean ctT sou:hern California. The major 

source of this in~ectlcide ap;Jarently was wastes 

discharged into the Los .-\ngelc·s County sewer 

system by a rr.;,jor rr.anuiactu~cr of DDT. 
2. As measured in the myctophid f:~h. S:cno

brachius leucopsarus, p,p'DDT and p,p'DDD in

creased for sevec:tl year> ur.ul rr.etatoli;m, excre

tion. and dis;::er~ion cqu.3!lerl in:,ut. :!.t w~ich ~o!nt 

the content of theo<:: CHC stabilized in the fish. 

3. The more peroistent. less easily r:tet:tbo!ized 

p.p'DDE con!im:ed to increa:oe inS. l.·ucc-pscms 

thro-..:ghout th" time p.:-rtod under study. The 

atr.ount ofp.p'DDE decr£:.lsed wi:h distance from 

the sewer outfeill. 
4. Durie~~~~ ':":lrl!rryc.:..r~ • h~ ~l--.·~nd~!ice of: hP 

p,p'DDE. ~.nU r;_;;·:j-._ : .... _. ~:.:·._ ••• ~ 

~!;r::~;~• ::-·:-.:- :: .... 
Ca~e n1orc O:D .... :;.t...~:"".: ·: ,1 .J .. J ...... 

ceE~ati('n cfd:..:~:-~.~--. ;:. :: .. \ .. _,_~l ~.'~···•:: 
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